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902-3 Prognostic Value of Regional Versus Global Measures 
of Left Ventricular Function Following Myocardial 
Infarction: The VALIANT Echo Study
Jens Jakob Thune, Lars Kober, Marc A. Pfeffer, Hicham Skali, Nagesh Anavekar, Eric 
J. Velazquez, Karen S. Pieper, Jalal K. Ghali, J. Malcolm O. Arnold, John J.V. McMurray, 
Scott D. Solomon, Brigham and Women’s Hospital, Boston, MA, Duke Clinical Research 
Institute, Duke University Medical Center, Durham, NC
Background: Left ventricular (LV) systolic function is an important predictor of outcome 
following myocardial infarction (MI). It is unclear whether measures of global or regional 
systolic function are better prognostic indicators following MI.
Methods: We analyzed echocardiographic studies from 507 patients with LV systolic 
dysfunction (SD), heart failure (HF), or both following MI, from the VALIANT trial. We 
compared the predictive value of LV ejection fraction (EF), measured by the Simpson’s-rule 
method, with wall motion index (WMI) based on the American Society of Echocardiography 
16-segment model. Endpoint was all-cause death or hospitalization for HF.
Results: The mean LVEF and WMI were 0.39 and 1.85. Both measures were signiﬁcant 
predictors of outcome in univariable and multivariable models, adjusting for baseline 
clinical covariates. LVEF conferred no additional prognostic information in a multivariable 
analysis including WMI, but WMI remained a signiﬁcant predictor of outcome even when 
adjusting for LVEF.
Conclusions: In patients with MI complicated by LVSD, HF, or both, WMI, which 
assesses regional myocardial function, confers greater prognostic value than LVEF, a 
global measure of ventricular function. 
Univariable
HR 95% CI χ2 P Overall model χ2
LVEF (per 10 unit decrease) 2.06 1.56-2.73 25.5 <0.0001
WMI (per 0.1 increase) 1.21 1.14-1.27 43.8 <0.0001
Multivariable*
LVEF (per 10 unit decrease) 1.74 1.30-2.35 13.4 0.0002 96.6
WMI (per 0.1 increase) 1.16 1.09-1.23 23.1 <0.0001 110.2
Multivariable* including LVEF and WMI
LVEF (per 10 unit decrease) 1.27 0.91-1.78 2.0 0.16 109.7
WMI (per 0.1 increase) 1.14 1.06-1.22 13.8 0.0002
*Adjusted for age, creatinine, atrial ﬁbrillation, diabetes, history of HF, previous MI, 
history of angina, worst Killip class during index admission, history of hypertension. HR, 
hazard ratio; CI, conﬁdence interval.
 
902-4 Cardiac Remodeling in Professional Tennis Players 
Participating in Roland-Garros Grand Slam
Nicolas Mansencal, Dany-Michel Marcadet, Fabrice Martin, Bernard Montalvan, Olivier 
Dubourg, Hôpital Ambroise Paré, AP-HP, Boulogne, France, Fédération Française de 
Tennis, Paris, France
Background: The practice of intensive sports may lead to cardiac changes No previous 
study has focused on tennis players. The aim of this prospective study was to analyze the 
cardiac changes due to intensive tennis practice.
Methods: We have systematically proposed a complete screening echocardiography 
to the professional tennis players participating in the 2004 Roland-Garros grand slam 
tournament in France. The study population consisted in 80 tennis players divided on 
50 men (group Im) and 30 women (group Iw) and a control group matched to sex and 
age (groups IIm (n=50) and IIw (n=30)). All subjects included in this study underwent 
a complete echocardiography (2D, M-mode, Doppler and TDI). All 2D/M-mode 
measurements were indexed by surface body area. LV mass >106 g/m² (woman) and 
>111 g/m² (man)deﬁned LVH.
Results: LV mass was signiﬁcantly higher in groups Im and Iw (p<0.0001). For men, 18 
tennis players (36%) presented with LVH vs. 2 subjects in control group (p<0.0001). LV 
diameter and LVEF were not signiﬁcantly different between groups. Right and left atrial 
measurements were signiﬁcantly higher in tennis players (p<0.003, see Figure). Signiﬁcant 
correlations were observed for tennis players between age and right atrium (r=0.45, 
p=0.004) and between age and left atrium (r=0.35, p=0.04), but not for control groups.
Conclusions: Our study suggests that intensive tennis practice increases left ventricular 
mass and professional tennis players present a signiﬁcant atrial remodeling.
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Coming of Age: Echocardiography
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Georgia World Congress Center, Hall B1
Presentation Hour: 9:00 a.m.-10:00 a.m.
902-1 Predictors of Death in Patients With Atrial Fibrillation: 
The Role of Echocardiography
Yoko Miyasaka, Marion E. Barnes, Stephen S. Cha, Kent R. Bailey, Walter Abhayaratna, 
Lori A. Carlson, James B. Seward, Teresa S. M. Tsang, Mayo Clinic, Rochester, MN
Background: Atrial ﬁbrillation (AF) independently confers mortality risk. We sought to 
determine whether echocardiographic assessment of left ventricular ejection fraction and 
left atrial size enhances prediction of death in patients with AF.
Methods: All Olmsted County, MN, residents who developed ﬁrst diagnosed ECG-
conﬁrmed AF over the period 1980-2000, and had echocardiographic assessment within 
30 days of the AF diagnosis, were identiﬁed. Clinical and echocardiographic predictors of 
death were determined using Cox proportional hazards models.
Results: Of a total of 4,618 subjects (mean age 73 ± 14 years; range 18 to 107 years; 
51% men) conﬁrmed to have developed ﬁrst AF, 1,039 subjects (mean age 71 ± 15 
years; range 21 to 102 years; 53% men) met study criteria. Of these, 496 (48%) subjects 
died over a mean follow-up time of 4.7 ± 3.2 years. In a multivariable model, aside from 
advancing age (HR 1.07, 95% CI 1.06-1.08, P<0.0001), and male sex (HR 1.22, 95% CI 
1.03-1.47, P=0.047), the other predictors of death are listed in the Table below. Lower left 
ventricular ejection fraction and larger left atrial dimension were independently associated 
with higher mortality risk
Conclusion: In patents diagnosed with ﬁrst AF, simple assessment of echocardiographic 
left ventricular ejection fraction and left atrial size at the time of AF diagnosis were 
independent of and incremental to clinical risk factors for the prediction of death.
Table: Multivariable Model for Prediction of Death
Variable HazardRatio
Lower
95% CI
Upper 
95% CI P-value
BMI (per kg/m2) 0.98 0.96 0.99 0.008
VHD 1.37 1.12 1.67 0.003
CHF 1.68 1.30 2.17 <0.0001
HTN 1.28 1.10 1.48 0.002
DM 1.71 1.38 2.12 <0.0001
COPD 1.67 1.37 2.05 <0.0001
Malignancy 1.18 1.06 1.31 0.002
LVEF (per %) 0.99 0.98 0.99 <0.0001
LA dimension (per mm) 1.01 1.00 1.03 0.023
 
902-2 Obesity Has No Effect on the Sensitivity Of NT-ProBNP 
for Detection of Systolic and Diastolic Dysfunction: 
Results From the ProBNP Investigation of Dyspnea in 
the Emergency Department (PRIDE) Echocardiography 
Substudy
Annabel A. Chen, Malissa J. Wood, Aaron L. Baggish, Daniel G. Krauser, Roderick Tung, 
Saif Anwaruddin, Michael H. Picard, James L. Januzzi, Massachusetts General Hospital, 
Boston, MA
Background: Obese patients have lower plasma levels of amino-terminal pro-B-type 
natriuretic peptide (NT-proBNP) than their lean counterparts. Whether the sensitivity of 
NT-proBNP for detection of echocardiographic abnormalities is signiﬁcantly reduced in 
obese patients is not established.
Methods: Routine echocardiography was performed in 134 patients with dyspnea 
enrolled in a study of NT-proBNP testing. The sensitivity of an NT-proBNP level > 300 pg/
ml to detect LVEF < 50% and diastolic dysfunction was determined in patients stratiﬁed 
by body-mass index < 25, 25 to 30, and > 30 kg/m2. LVEF was determined by the modiﬁed 
Simpson’s method using biplane measurements of LV volumes. Diastolic dysfunction was 
deﬁned as early diastolic tissue Doppler velocity at the lateral mitral annulus (Ea) < 8 cm/
s, ratio of the early diastolic mitral inﬂow velocity (E) to Ea > 15, or diastolic dysfunction 
based on standard transmitral and pulmonary venous velocity criteria. Proportions were 
compared using the χ2 test.Results: There were 35, 41, and 48 patients in the 3 BMI 
groups. The percent of patients in each BMI group with echocardiographic abnormalities 
is shown in the Table. The sensitivity of an NT-proBNP level < 300 pg/ml to detect an LVEF 
< 50% for the 3 BMI groups was 100%, 95% and 94% (p = 0.65). When diastolic criteria 
were added, the sensitivity was 96%, 90% and 91% (p = 0.72).
Conclusions: NT-proBNP measurement remains sensitive for the detection of systolic 
and diastolic dysfunction in obese patients. 
BMI < 25 BMI 25 to 30 BMI > 30
NT-proBNP (pg/ml) ≤ 300 >300 ≤ 300 > 300 ≤ 300 > 300
LVEF < 50% 6 40 2 44 2 31
E’ < 8 cm/s 3 46 2 27 2 23
E/E’ > 15 0 9 0 17 0 10
Diastolic dysfunction stage 1, 2 or 3 0 23 2 24 2 13
LVEF < 50% or diastolic abnormality 3 23 7 68 4 42
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902-5 Morphologic Ventricular Adaptations to Training 
in Young Soccer Players and Swimmers: An 
Echocardiographic Study
Gabriele Grippo, Valentina Di Tante, Marco Gianassi, Laura Stefani, Maria Concetta 
Robertina Vono, Loira Toncelli, Giorgio Galanti, Medicine Sports Centre, Florence, Italy
Background: Top-level training induces morphologic cardiac adaptations; the most 
signiﬁcant change is cardiac hypertrophy. There are not yet clear the effects of training in 
young subjects’ heart. The aim of study was to assess physiological cardiac adaptations 
in professional soccer players and swimmers from 8 to 18 years old.
Methods: We studied 423 elite athletes (group A: 119 swimmers, group B: 304 soccer 
players) and 131 sedentary controls (group C) matched by age and BSA and divided 
in ten subgroups according to BSA, starting by 1.00 m2 to 1.99 m2 with increment of 
0.10 m2. Left ventricular morphology was studied by two dimensionally guided M mode 
echocardiography. Parameters measured: End-diastolic diameter (DD) and volume (DV), 
Posterior wall (PW) and Interventricular septum thickness (IVS), Left ventricular mass 
(LVM) and LVM index (LVMi).
Results: Athletes showed cardiac parameters greater than controls (IVS: 8.24±1.18-
7.60±1.04 mm, PW: 8.01±1.14-7.50±1.13 mm, DD: 45.74±4.79-43.76±4.43 mm, DV: 
97.42±22-87.49±20.02 ml, LVM: 138.61±49.01-113.83±38.67 g, LVMi: 91.31±20.77-
77.30±17.73 g/m2). In BSA subgroups IVS was higher in soccer players only by 1.60 m2 
(B: 8.75±0.65 vs C: 8.05±0.90 mm, p<0.003) and by 1.70 m2 in swimmers (A: 9.29±0.86 
vs C: 8.18±0.84 mm, p<0.003); PW showed a highly positive difference for the two athletic 
groups by 1.80 m2 (C: 8.48±0.64; A: 9.05±0.82, p<0.05; B: 9.35±1.04 mm, p<0.03). 
DD was signiﬁcantly larger in athletes than in controls by 1.60 m2 (C: 46.12±2.10; A: 
48.13±3.25 mm, p<0.05; B: 49.06±2.67mm, p<0.006). Higher DV values were found in 
swimmers by 1.40 m2 (B: 100.75±13.73 vs C: 86.67±15.05 ml, p<0.02). Soccer players 
had greater cardiac volume than controls by 1.80 m2 (A: 121.76±15.96 vs C: 105.30±11.80 
ml, p<0.03). Signiﬁcant differences were seen, in all BSA classes over 1,60 m2, between 
the athletic and non-athletic groups in LVM (C: 131.38±26.67; A: 162.22±29.87, p<0,002; 
B: 161.33±31.67 g, p<0.02) and LVMi (C: 79.46±16.32; A: 98.22±17.63, p<0,002; B: 
97.25±18.62 g/m2, p<0.02).
Conclusions: Exercise induces morphological cardiac modiﬁcations also in young athletes. 
These became signiﬁcant when BSA was greater than 1.60 m2 (14.01±1.47 yrs).
902-6 Left Atrial Volume is a Predictor of Atrial Fibrillation 
Recurrence After Catheter Ablation
Sung Hee Shin, Wan Joo Shim, Mi Young Park, Soon Jun Hong, Hui Nam Pak, Do Sun 
Lim, Young Hoon Kim, Young Moo Ro, Korea University Medical Center, Seoul, South 
Korea
Background: Radiofrequency catheter ablation (CA) has emerged as a new therapeutic 
modality for atrial ﬁbrillation (AF). However, the recurrence of AF after CA is not 
uncommon, and the predictors of AF recurrence are not fully understood. This study 
aimed to investigate echocardiographic parameters which can predict AF recurrence 
following CA. Methods: 76 AF patients (mean age=53±11y; 63 males) who had 
undergone CA were enrolled. Echocardiography was performed within 2 weeks before 
CA. Left ventricular size as well as function and both atrial size were measured. Left and 
right atrial volumes were calculated using biplane and single plane area-length method, 
respectively. Results: At the 6 months of follow-up after CA, 48 (63.2%) of the 76 patients 
were free from AF and 28 showed AF recurrence. Two echocardiographic variables were 
associated with the AF recurrence : (1) left atrial dimension and volume and (2) right atrial 
dimension and volume (see table). Type of AF demonstrated a borderline signiﬁcance 
for prediction of AF recurrence (p=0.06). Multivariate analysis revealed left atrial volume 
(LAV) was the only predictor of AF recurrence after CA (p=0.00). On the basis of receiver 
operating curve data, LAV of 29cc/m2 had sensitivity of 80% and speciﬁcity of 67% to 
predict AF recurrence (AUC=0.84). Conclusion: LAV calculated by biplane area-length 
method could be used as a predictor of AF recurrence after CA. LAV of 29mL/m2 showed 
sensitivity of 80% and speciﬁcity of 67% for prediction of AF recurrence. 
AF recurrence group, 
n=28
Freedom from AF 
group, n=48
P 
value
Clinical and Laboratory Characteristics
Age, years 54.0±11 53.0±12 0.70
Male, n 26 37 0.08
Duration of AF, years 7.9±9.7 5.5±4.2 0.20
AF Type, n
Paroxysmal
Persistent
15
13
36
12 0.06
CRP, mg/L 1.4±1.1 1.1±0.9 0.27
Echocardiographic measurement
LVEF, % 55.9±7.5 58.0±6.2 0.19
LA long axis dimension, mm/m2 35.6±4.8 32.6±3.7 0.01*
LA short axis dimension, mm/m2 25.1±3.6 22.8±2.8 0.01*
LA volume, cc/m2 38.7±12.8 25.3±8.2 0.00*
RA long axis dimension, mm/m2 33.6±4.1 31.2 ±3.4 0.04*
RA short axis dimension, mm/m2 21.1±2.8 19.7±2.5 0.01*
RA volume, cc/m2 29.6±9.3 22.6±7.6 0.00*
Forward velocity in LAA by TEE, 
cm/sec 48.2±17.0 53.9±20.0 0.39
Backward velocity in LAA by 
TEE, cm/sec 48.4±20.0 57.5±23.6 0.24
 
902-7 Correlation Between Acute Effect of Cardiac 
Resynchronization Therapy and Mechanical 
Dyssynchrony Measured by Tissue Velocity and Strain 
Parameters
Chinami Miyazaki, Yong-Mei Cha, Raul E. Espinosa, Barry L. Karon, Fletcher A. Miller, 
David L. Hayes, Robert F. Rea, Jae K. Oh, Mayo Clinic, Rochester, MN
Background: : Many studies have demonstrated the mechanical dyssynchrony by 
tissue Doppler imaging can predict the acute or chronic effect of CRT. This study aimed 
to clarify the relationship between acute effect of CRT and intraventricular mechanical 
dyssynchrony measured by tissue Doppler and strain imaging.
Methods: 31 patients who received clinically indicated CRT were studied by standard 
echocardiography and tissue Doppler imaging (TDI) before and one day after 
biventricular pacemaker implantation. Time to peak systolic velocity and time to peak 
negative strain were measured in 12 mid and basal segments in apical views by TDI. The 
standard deviation of those among 12 segments (Tv-SD, Tstrain-SD) were calculated as 
a parameter for intraventricular mechanical dyssynchrony. Interventricular dyssynchrony 
was measured as a timing difference between aortic ﬂow onset and pulmonary ﬂow onset 
based on pulse wave Doppler. EF, EDV and ESV were measured by biplane Simpson’s 
method. Results: 12 out of 31 (39 %) patients showed more than 15% reduction in ESV 
(acute responder). There was no signiﬁcant difference in Tv-SD between acute responder 
and non-responder (50±17 vs. 42±19, P=NS). However, Tstrain-SD was signiﬁcantly greater 
in acute responder than in acute non-responder. (133 ± 56 vs. 95 ± 33, p<0.05). There was 
no signiﬁcant correlation between tissue velocity derived dyssynchrony and improvement 
in ESV. In contrast, weak but signiﬁcant correlation was found between baseline Tstrain-SD 
and %reduction in ESV (r= 0.37, p<0.05) Baseline interventricular dyssynchrony also 
had similar correlatioin with % reduction in ESV (r=0.37, p<0.05). Conclusions: Strain 
derived dyssynchrony has better correlation with acute reduction in ESV after CRT rather 
than tissue velocity derived dyssynchrony. Whether strain derived dyssynchrony is the 
best predictor for long term reverse remodeling requires a longer follow up and further 
investigation.
902-8 Reduction in Left Atrial Volume and Improvement in 
Left Atrial Ejection Fraction Does Not Predict Decline in 
Recurrence of Atrial Fibrillation Following Pulmonary 
Vein Ablation as Assessed by Echocardiography
Ramarao S. Lankipalli, Tapan G. Rami, Martin G. Keane, Hind W. Rahmouni, Frank E. 
Silvestry, Francis E. Marchlinski, Martin G. St. John Sutton, Hospital of the University of 
Pennsylvania, Philadelphia, PA
Background: Pulmonary vein isolation (PVI) by radiofrequency ablation is now accepted 
as a standard procedure in treating patients with atrial ﬁbrillation in a selected group 
of patients. Between 30-40% of patients will have recurrence of atrial ﬁbrillation after 
the ﬁrst procedure. The relation between the improvement of left atrial size and function 
and the recurrence of atrial ﬁbrillation is not clear. Following catheter based PVI in the 
treatment of atrial ﬁbrillation in selected patients, the left atrial volume decreases and its 
function improves and these changes are correlated with decline in the recurrence of 
atrial ﬁbrillation.
Methods: In 33 consecutive patients with paroxysmal atrial ﬁbrillation who underwent 
PVI with complete echocardiographic data, we retrospectively analyzed the left atrial 
end diastolic volume (in cc) in the apical 4 chamber view using area volume method 
and indexed it to the body surface area. Left atrial ejection fraction was calculated 
by subtracting the end atrial systolic volume from the end atrial diastolic volume and 
dividing it by end diastolic volume. Recurrence of atrial ﬁbrillation was identiﬁed by holter 
monitoring.
Results: Compared to 1 day pre PVI, the left atrial volume index at a mean time of 6 
months and 12 months after PVI declined by a mean value of 4.5±25.3 cc and 11.8±19.4 
cc (p = 0.062 and 0.006) respectively. The left atrial ejection fraction at the same intervals 
improved by 7±13.6% and 3.7±12.9% (P = 0.001 and 0.001) respectively. However there 
was no difference in the left atrial volume index change or left atrial ejection fraction 
change between patients with recurrence or no recurrence of atrial ﬁbrillation.
Conclusions: There is signiﬁcant decline in left atrial volume and improvement in left 
atrial function at 6 months following PVI. This continued to improve at 12 months. However 
there was no association between recurrence of atrial ﬁbrillation and the magnitude of 
improvement in left atrial size or function.
902-9 Effects of Isolated Obesity on Cardiac Functions: A 
Tissue Doppler and Strain Rate Imaging Study
Nevzat Uslu, Gorgulu Sevket, Dayi Sennur, Eren Mehmet, Nurkalem Zekeriya, Orhan L. 
Ahmet, Uzun Fatih, Siyami Ersek Heart Center, Istanbul, Turkey
Background: Obesity is an independent risk factor for the development of heart failure 
(HF), even after accounting for other co-morbid conditions that cluster with it, such as 
diabetes, smoking, hyperlipidemia and hypertension. However, the impact of obesity 
duration on cardiac function is less well documented.
Methods: 29 obese and 20 controls were investigated.Obesity was deﬁned as a 
BMI of ≥ 25/m2, with clear evidence physical examination of excessive subcutaneous 
adipose tissue.All patients underwent two-dimensional and Doppler echocardiographic 
examination including TDI and SR imaging using Vivid 7 (Vingmed, GE).
Results: BMI was signiﬁcantly higher in the obese group (37.2±5.1 kg/m2) than in the 
control group (21.5± 2.2 kg/m2); the average duration of obesity was 12.1 years The 
duration of obesity and BMI showed a good correlation with LAD (r=0.58, p=0.001; 
r=0.46, p=0.002) and LAV (r=.49, p=0.001; r=0.44, p=0.003). SRI derived global peak SR 
is lower in obese patients (1.076±0.14) than controls (1.38±0.12, p<0.001) suggesting 
that regional myocardial contractility decreases in obese patients. On stepwise 
multivariate analysis, after adjusting for sex, systolic and diastolic blood pressure and 
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heart rate, the duration of obesity (ß-0.76, p<0.001), BMI (ß -0.35, p=0.023) and age 
(ß-0.29, p=0.009) were shown to be independent predictors of global peak SR. Diastolic 
parameters generally showed good correlations both with BMI and the duration of obesity.
On multivariate analysis the age and BMI were shown to be the independent predictors 
of lateral mitral annuler Em/Am ratio. In obese group tricuspid annuler Em velocity was 
signiﬁcantly decreased than in controls (10.9±2.8 vs 15.3±3 cm/s, p<0.001). Duration 
of obesity was shown to be the only independent predictor of RV Em/Am ratio(ß-0.56, 
p<0.001), as an RV diastolic parameter.
Conclusions:As a result both left and right ventricular systolic and diastolic functions of 
left and right ventricles are impaired in obesity. Duration of obesity, age and BMI have an 
adverse impact on cardiac function, among those the duration of the obesity is the most 
important independent factor that affects the left ventricular systolic function.
902-10 Echocardiographic Epicardial Adipose Tissue as an 
Another Imaging Indicator of Visceral Adipose Tissue
Sung-Gyun Ahn, Hong-Seok Lim, Jung-Hyun Choi, Soo-Jin Kang, Byung-Joo Choi, So-
Yeon Choi, Myeong-Ho Yoon, Seung-Jea Tahk, Joon-Han Shin, Ajou University School 
of Medicine, Suwon, South Korea
Background: The purpose of this study was to determine whether echocardiographic 
epicardial adipose tissue (EAT) plays a role for the estimation of visceral adipose tissue 
(VAT) by comparing with abdominal computed tomography (CT).
Methods: We measured EAT thickness consecutively in 24 patients (56±10yr, 12 males) 
who underwent ﬁrst coronary angiography due to chest pain. We recorded 6 cycles of 
two-dimensional parasternal long-axis view and parasternal short-axis view at base level 
and 6 cycles of M-mode with horizontal cursor beam orientation in each view. It was 
measured on the free wall of the right ventricle in the still image of 2-D echocardiogram 
and M-mode one at end diastole from both parasternal long-axis and short-axis views. 
The average value of EAT thickness was calculated. A 10 mm CT scan at the L4-L5 level 
was acquired to measure VAT and total abdominal fat.
Results: There was no difference of EAT thickness between men (3.6±1.2 mm) and 
women (4.0±2.4 mm). By simple regression analysis, echocardiographic EAT thickness 
was signiﬁcantly correlated with VAT (r = 0.569, p = 0.004) and waist circumference (r 
= 0.576, p = 0.025). (Figure 1) Bland-Altman plot regression analysis revealed a good 
agreement of echocardiographic EAT with VAT. (Figure 2)
Conclusions: These results suggest that echocardiographic EAT could be applied as a 
reliable imaging indicator of VAT. Measurement of EAT thickness might have an additional 
role for the estimation of VAT during routine transthoracic echocardiography. 
902-11 Brain Natriuretic Peptide Plasma Levels Combined to 
Diastolic Filling Pattern Predict Ventilatory Response to 
Exercise in Patients With Chronic Heart Failure
Angela Beatrice Scardovi, Claudio Coletta, Nadia Aspromonte, Silvia Perna, Paola 
D’Errigo, Manuela Greggi, Roberto Ricci, Roberto Ricci, Vincenzo Ceci, S.Spirito 
Hospital, Rome, Italy
Background: Reduced peak VO2 (PVO2), combined to enhanced ventilatory response to 
exercise (EVR) during cardiopulmonary exercise test (CPX), has shown to be one of the 
main markers for risk stratiﬁcation in chronic heart failure patients. Conversely, diastolic 
dysfunction (DD), measured by Doppler echocardiography, and brain natriuretic peptide 
plasma levels (BNP) represent a ﬁrst-step approach for the prediction of outcome in these 
patients. The aim of our study was to assess the predictive accuracy of high BNP levels 
combined to DD for the identiﬁcation of reduced PVO2 and EVR during CPX in patients 
with mild- to moderate symptoms of chronic heart failure.
Methods: Two hundred and four consecutive outpatients with chronic heart failure were 
considered. 14 ml / Kg /min was the cut-off value for a reduced PVO2 during CPX . The 
EVR was assessed as ventilation / carbon dioxide production ratio (VE/VCO2) slope > 
35. Echocardiographic selected parameters were transmitral peak E (E) and A wave (A) 
velocity (cm/sec), E/A ratio and E velocity deceleration time, msec (EDT). Severe DD 
was deﬁned as E /A ratio > 1 and EDT < 140 msec. BNP plasma level was measured 
by means of the triage system (Biosite Diagnostic Triage ® BNP Test). Independent 
predictors of PVO2 < 14 ml / Kg /min and VE/VCO2 slope > 35 were determined by a 
multivariate regression analysis with candidate variables added to a model containing 
PVO2 and VE/VCO2 slope as dependent variables and BNP level, DD (yes/no), age, left 
bundle branch block, atrial ﬁbrillation as covariates. Discrete variables were compared 
using Chi - square analysis.
Results: Seventy-Three out of 204 patients had Severe DD (36%). Mean BNP plasma 
level was 254 ± 141 pg/ ml. In the logistic multivariate model the combination of BNP 
plasma level > 100 pg/ml and severe DD independently predicted a reduced PVO2 and 
EVR at CPX (OR: 3.4, 95% conﬁdence intervals: 1-10;p= 0.03).
Conclusions: The combination of BNP test and severe DD at Doppler echocardiography 
seems to be a reliable marker of reduced PVO2 and EVR during CPX.
902-12 Value of Measuring the Time Difference Between Onset 
of Mitral Inﬂow and Onset of Early Diastolic Mitral 
Annulus Velocity for the Evaluation of Left Ventricular 
Diastolic Pressures in Patients With Normal Systolic 
Function and Indeterminate E/E’
Pil-Ki Min, Jong-Won Ha, Jae-Hun Jung, Boyoung Joung, Young-Guk Ko, Seok-Min 
Kang, Se-Joong Rim, Namsik Chung, Myongji Hospital, Kwandong University College 
of Medicine, Goyang, South Korea, Yonsei Cardiovascular Center, Yonsei University 
College of Medicine, Seoul, South Korea
Background: The ratio of early transmitral ﬂow velocity (E) to early diastolic mitral annular 
velocity (E’) has been shown to be noninvasive predictor of elevated LV diastolic pressure 
(LVEDP). However, E/E’ between 8 and 15 can be a “gray zone.” Recently, prolongation 
of the time interval between onset of E and E’ (TE’-E) might suggest an elevated ﬁlling 
pressure. This study was performed to evaluate the usefulness of TE’-E for the prediction of 
LVEDP in the presence of “gray zone” of E/E’.
Methods & Results : Simultaneous left heart catheterization and Doppler echo were 
performed in 74 patients in sinus rhythm with normal systolic function. TE’-E was calculated 
from the time interval between peak of R wave and onset of E’ and that between peak 
of R wave and onset of E. Of the 74 patients enrolled, 56 patients (27 male, age 59 
years) who showed E/E’ of 8 to 15 were analyzed. LVEDP was elevated (>18mmHg) in 
34 patients (61%). There was no signiﬁcant difference in echo-Doppler parameters and 
proBNP between those with normal and high LVEDP, except TE’-E, which was signiﬁcantly 
longer in the latter (20.9 vs 35.0 ms, p=0.006). The ROC curves for the prediction of high 
LVEDP showed that largest area was 0.728 for TE’-E. In multivariate analysis, TE’-E added 
signiﬁcant information over other parameters for the prediction of high LVEDP (p=0.01).
Conclusions: TE’-E may have incremental value in the estimation of LVEDP in the patients 
with normal systolic function and indeterminate E/E’.
902-13 A Small Pericardial Effusion is a Marker of Shortened 
Survival
Teferi Y. Mitiku, Paul A. Heidenreich, VA Palo Alto Health Care System, Palo Alto, CA, 
Stanford University, Stanford, CA
Objective: To evaluate the prognostic importance of an incidental small pericardial 
effusion found on echocardiography.
Methods: We identiﬁed 10,067 consecutive patients undergoing echocardiography at 
one of three laboratories. Patients were excluded if they were referred for evaluation of 
the pericardium (N=133), had cardiac surgery within the prior 60 days (N=393), had a 
moderate or greater pericardial effusion (>1cm if circumferential, N=29), had no follow-up 
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(N=153), or visualization of the pericardial space (N=9). The Social Security Death Index 
was used to determine survival.
Results: There were 579 of 9,350 patients (6.2%) with a small pericardial effusion. 
Compared to patients without an effusion those with an effusion were slightly older (68 
vs 67 yrs, p=0.02) years and had a lower ejection fraction (52% vs 55%, p<0.0001). 
Survival was worse for patients with a small effusion (67% at 2 years) compared to those 
without an effusion (83% at 2 years) (Figure). After adjustment for demographics, past 
medical history and other echocardiographic ﬁndings a pericardial effusion remained 
associated with worse mortality (hazard ratio 1.27, 95% CI (1.22-1.41), P<0.0001). Of 
225 with follow-up echocardiography (mean 547 days), 136 had resolution, 63 showed no 
change and 12 had an increase in size, although no patient developed a large effusion 
or tamponade.
Conclusion: The presence of a small asymptomatic pericardial effusion is associated 
with shortened survival. 
902-14 Feasibility of Transthoracic Doppler-determined 
Coronary Flow Reserve for the Assessment of Left 
Main Trunk Stenosis
Yuko Yamada, National Cardiovascular Center, Suita, Japan
Background:Coronary ﬂow reserve (CFR) measurement by transthoracic Doppler 
echocardiography (TTDE) was a useful method to assess signiﬁcant coronary artery 
stenosis. However, it remains unknown about the feasibility of CFR for the assessment of 
left main trunk stenosis (LMTS). The purpose of this study was to evaluate the adequate 
cut-off value of CFR for signiﬁcant LMTS.
Methods:81 patients suspected of coronary artery disease were examined. We 
performed CFR measurement of left anterior descending artery (LAD) by TTDE and 
coronary angiography to assess LMTS. The patients with LAD stenosis, previous anterior 
myocardial infarction, collateral coronary artery from LAD to right coronary artery or 
severe valve disease were excluded. CFR was calculated as the ratio of the hyperemic 
to basal coronary ﬂow velocity 2-minute after intravenous injection of adenosine 
triphosphate. Coronary angiography was performed within 3 days before and after the 
CFR measurement.
Results:Of 81 patients, 5 patients had signiﬁcant LMTS (≥70%) and 18 patients had 
intermediate LMTS (50 to 69%). There were signiﬁcant linear trends between percent 
diameter stenosis (%DS) and CFR (r=0.40, p<0.0001), and also minimum luminal 
diameter and CFR (r=0.40, p<0.0001). Receiver-operating characteristics curves for 
detection of signiﬁcant LMTS showed that a cut-off value < 1.5 of CFR was precise. 
Sensitivity, speciﬁcity, and positive and negative predictive values of a cut-off value < 
1.5 of CFR were 100%, 96.0%, 62.5%, and 100%, respectively. By using multivariate 
analysis, %DS≥70% and diabetes mellitus signiﬁcantly contributed to the CFR < 1.5.
Conclusions:The cut-off value < 1.5 of CFR by TTDE seems to be adequate for the 
diagnosis of signiﬁcant LMTS.
902-15 Left Ventricular Apical Rotation is Impaired in Patients 
with Dilated Cardiomyopathy: Quantitative Analysis by 
Two-Dimensional Tissue Tracking System
Eizo Akagawa, Kazuya Murata, Nobuaki Tanaka, Hideki Kunichika, Aiko Muro, Yasuyuki 
Hadano, Ryo Hashimoto, Takeo Tanaka, Yoshio Nose, Yasuhiro Fukagawa, Masunori 
Matsuzaki, Yamaguchi University, Ube, Japan
Background: Left ventricular (LV) twisting, the longitudinal gradient of circumferential 
rotation about the LV long axis, plays an important role for LV ejection and ﬁlling especially 
failing heart. However, the difference of LV torsion between endo- (Endo) and epicardium 
(Epi) in patients with dilated cardiomyopathy (DCM) is unknown. Recently, quantiﬁcation 
of LV torsion has been feasible with newly developed two-dimensional echocardiographic 
tissue tracking system based on pattern matching algorithm (2DTT). 
Methods: To quantify LV circumferential rotation, LV basal and apical short-axis images 
were digitally acquired in 11 normal subjects (N) and 11 patients with DCM. Four points 
at anterior, lateral, posterior and septum were manually set on Endo and Epi separately 
in LV short-axis view. The movement of these points during a cardiac cycle was tracked 
by 2DTT (HITACHI, EUB-8500). The center of rotation was determined and the rotation 
angles were calculated by customized software. The LV torsion was deﬁned as net-
difference between basal and apical rotation angle. 
Results: The magnitude of basal rotation was not different between 2 groups in both 
Endo and Epi. Although apical rotation in Endo was grater than that in Epi in N (7.3±2.5 
vs 5.2±1.5°, p<0.05), there was no difference between Endo and Epi in DCM (3.0±1.2vs 
2.5±1.0°, ns). The LV apical rotation in DCM in both Endo and Epi was decreased 
compared to that in N (both P<0.01). Consequently, LV torsion was decreased in DCM 
(Endo: 5.9±2.1 vs 9.3±2.7°, Epi: 4.3±2.1 vs 7.2±1.8°, p<0.01, respectively). 
Conclusion: In patients with DCM, LV torsion was decreased due to impairment of 
especially Endo-apical rotation, reﬂecting changes of myocardial ﬁber orientation and/or 
tissue characteristics.
902-16 Patients With Different Degrees of Left Ventricular 
Systolic Dysfunction Have Similar Prevalence of 
Intraventricular Asynchrony: Results From AVE 
(Ventricular Asyncrony) Register by SIEC (Italian 
Society of Cardiovascular Echography)
Pio Caso, Salvatore La Carrubba, Alfonso Roberto Martiniello, Santi Raffa, Salvatore 
Scandurra, Luigi Ascione, Fabio Capasso, Giuseppe Busacca, Scipione Carerj, Italian 
Society of Cardiovascular Echography, Milano, Italy
Aim of the study: to compare the prevalence of interventricular asynchrony (Interv 
As) and intraventricular asynchrony (Intrav As) in patients with different degrees of LV 
dysfunction.
Patients and Methods: The population of our study consisted of 182 patients, (male 
79%, mean age 64 ± 11 years). Patients were enrolled in the study if they had LV systolic 
dysfunction (Ejection Fraction [EF] < 50 % ).
We divided our sample in two groups:
- A-group: 79 pts (mean age 63 ± 11 yrs) with mild to moderate LV systolic dysfunction 
(EF between 36% and 49 %),
- B-group: 103 pts (mean age 65 ± 11 yrs) with severe LV systolic dysfunction (EF < 35%).
Every patient underwent a complete echocardiographic examination, a 12-lead ECG 
and a medical interview. Interventricular electromechanical delay was deﬁned as the 
time difference between the aortic and pulmonary pre-ejection time intervals. A delay 
longer than 40 ms was considered index of Interv As. The LV electromechanical delays 
were assessed by Tissue Doppler technique measuring the timings from the beginning 
of the QRS complex to the onset of the sustained systolic wave at the level of the septal, 
anterior, lateral and inferior segments of the mitral annulus. A time difference between the 
earliest and the latest segment higher then 40ms was considered the index of Intrav As.
Results: Groups did not differ in any clinical, electrocardiographic and standard-
echocardiographic parameter except for LVEF (A-group 42.9± 3.75; B-group 29.1 ±5. p<0.001)
A-Group patients showed a lower prevalence of Interv. As. compared to B-Group patients 
(19.8% vs 37.9%, OR: 2.7; CI 95% 1.3-5.1; p=0.007). 
Prevalence of Intrav. As. did not differ between groups (32.9% vs 44% in A-group and 
B-group respectively; OR: 1.5; CI 95% 0.82-2.7; p=0.18).
Conclusion: Our data show that patients with severe LV systolic dysfunction present a 
higher prevalence of Interv As compared to patients with mild-to-moderate LV dysfunction. 
Prevalence of LV Intrav As does not statistically differ between groups even if it is higher 
among patients with severe LV dysfunction. One third of patients with mild-to-moderate 
LV systolic dysfunction presents Intrav As
902-17 The Effect of Exercise on Pulmonary Artery Systolic 
Pressure and Pulmonary Vascular Resistance
Chad M. Bidart, James M. Parish, Christopher P. Appleton, Carlos A. Moreno, Steven J. 
Lester, Mayo Clinic, Scottsdale, AZ
Background: Exercise induced changes in pulmonary artery systolic pressure (PASP) 
are used in clinical decision making. Values of PASP often considered pathologic can be 
achieved by highly trained athletes during exercise. PASP is the product of pulmonary 
vascular resistance (PVR) and cardiac output. An estimate of resting PVR using Doppler 
echocardiography has been previously described by our group. The purpose of this study is 
to evaluate, noninvasively, the relationship of exercise induced changes in PASP to PVR.
Methods: Fifteen athletes and 15 patients with moderate obstructive lung disease 
(forced expiratory volume of 40-80% of predicted) were evaluated using 2D and Doppler 
echocardiography at rest and during supine bicycle exercise. Peak tricuspid regurgitant 
velocity (TRV) and right ventricular outﬂow tract time velocity integral (RVOTtvi) were 
obtained at baseline and at peak exercise. PVR was determined using the equation: 
10(TRV/ RVOTtvi) + 0.16. Comparisons were made using the Wilcoxon rank-sum test.
Results: Patients and athletes were able to signiﬁcantly increase their PASP with 
exercise. Both the patient and athlete groups showed an increase in PVR with exercise, 
however the patients had a rise in PVR to >2 Wood units (Wu).
Conclusions: PVR can be derived noninvasively using Doppler echocardiography. 
A measure of PVR may have useful clinical implications when attempting to deﬁne 
pathologic increases in exercise induced PASP.
Variable Patients(N=15)
Athletes
(N=15) P-value
Age (Years), Median 77.0 37.0 <.001
Rest Heart Rate (Beats Per Minute), Median 81.0 65.0 <.001
Max Heart Rate (Beats Per Minute), Median 118.0 161.0 <.001
Exercise Time (Minutes), Median 4.0 10.2 <.001
Watts, Median 50.0 250.0 <.001
Rest Pulmonary Artery Systolic Pressure, Median* 34.2 24.4 <.001
Exercise Pulmonary Artery Systolic Pressure, Median* 75.6 59.8 0.009
Rest Pulmonary Vascular Resistance** 1.8 1.3 <.001
Exercise Pulmonary Vascular Resistance** 2.3 1.5 <.001
* PASP = 4TRV2 + 5 mm Hg
** PVR (Wu) = 10(TRV / RVOTtvi) + 0.16
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902-18 End Diastolic Pulmonary Regurgitation Gradient 
Predicts Adverse Cardiovascular Outcomes: Data from 
the Heart and Soul Study
Bryan Ristow, Sadia Ali, Mary A. Whooley, Nelson B. Schiller, San Francisco VA Medical 
Center, San Francisco, CA, University of California, San Francisco, San Francisco, CA
Background: The Doppler-derived tricuspid regurgitation (TR) gradient estimates 
pulmonary artery systolic pressure, but the TR gradient is not available on every 
echocardiogram. We hypothesize that the end diastolic pulmonary regurgitation (EDPR) 
gradient, an estimate of pulmonary artery diastolic pressure, predicts cardiovascular (CV) 
outcomes as well as the TR gradient.
Methods: We measured EDPR and TR in 741 ambulatory adults with coronary artery 
disease who were recruited for the Heart and Soul Study. We determined age-adjusted 
odds ratios and 95% conﬁdence intervals for heart failure hospitalization (CHF), CV 
mortality, and all-cause mortality at 3 years. We calculated areas under the receiver 
operating characteristic (ROC) curves for EDPR and TR as predictors of events.
Results: Of the 741 participants, 99 (13%) had an elevated EDPR gradient (>5 mmHg). 
One hundred thirty (18%) had an elevated TR gradient (>30 mmHg). Elevated EDPR 
gradient was associated with adverse CV outcomes (Table). Areas under the ROC curves 
were similar for EDPR gradient (range 0.64 - 0.69) and TR gradient (range 0.59 - 0.67) 
as predictors of CV outcomes.
Conclusions: An elevated EDPR gradient (>5 mmHg) predicts adverse CV outcomes. 
The association of EDPR gradient with CV outcomes is substantial and similar to that 
for TR gradient.
Table. Cardiovascular outcomes by EDPR gradient
EDPR gradient 
>5mmHg
EDPR gradient 
≤5mmHg
Age-adjusted 
odds ratios (95% 
conﬁdence intervals)
p
CHF 14(15%) 22(6%) 2.5(1.2-5.2) .01
CV mortality 6(6%) 9(3%) 2.5(0.9-7.3) .09
All-cause mortality 14(15%) 25(7%) 2.2(1.1-4.5) .03
CHF or CV mortality 16(17%) 25(7%) 2.6(1.3-5.2) .006
CHF or all-cause 
mortality 22(23%) 39(11%) 2.4(1.3-4.4) .004
 
902-29 Wireless Transmission of Images Obtained During 
Ambulatory Echocardiography With a Novel Low Proﬁle 
Ultrasound Transducer.
Premindra A. Chandraratna, Huy Pham, Kien Tran, Don Wauchope, Justin Bragg, VA 
Medical Healthcare Center, Long Beach, CA
Background: Wireless transmission of ultrasound images is likely to increase the 
functionality of ambulatory echocardiography. This study was designed to assess the 
feasibility of wireless transmission of ambulatory echocardiographic images obtained with 
a novel low proﬁle ultrasound transducer (Contison).
Method: Five normal subjects were studied. The 2.5 MHz transducer is spherical in its 
distal part and mounted on an external housing to permit steering in 360 degrees. The 
external housing was attached to the chest wall using an adhesive patch. The transducer 
was placed at the left sternal border to permit imaging of the left ventricular short 
axis and attached to the chest wall. The transducer was interfaced with a lightweight 
echocardiography system (Acuson Cypress, Siemens Inc.) which was placed on a mobile 
cart and powered by a capacitor (UPS device). The subjects were then asked to walk 
along the corridor while pushing the cart. The images were captured using the Pyramid 
Digital imager (DIVO) from Pyramid Medical Inc. using the S-Video output from the echo 
machine. Five second movies were captured for each normal subject at 1 minute intervals 
automatically timed by the software. Movies were captured as raw uncompressed AVI 
ﬁles and then compressed with MPEG-4 compression. The compressed ﬁles were then 
wirelessly transmitted over a 54 Mbps wireless router to a laptop computer approximately 
50 feet away from the patient.
Results: Good quality images of both the resting and ambulatory echocardiograms of 
the left ventricular short axis were noted on the monitor of the ultrasound machine. The 
images obtained by wireless transmission and displayed on a computer screen were of 
similar quality to the original images on the monitor of the ultrasound machine. Excellent 
deﬁnition of the endocardium throughout the entire circumference of the left ventricular 
short axis was noted during walking.
Conclusion: Wireless transmission of ultrasound images obtained during walking 
with excellent preservation of image quality is feasible. Further development and 
miniaturization of this technology could potentially add a new dimension to monitoring 
and evaluation of cardiac patients.
902-30 Left Ventricular Untwisting Was Delayed and Reduced 
in Patients With Hypertensive Left Ventricular 
Hypertrophy: Demonstration by 2-Dimensional Speckle 
Tracking Imaging
Masaaki Takeuchi, Hiromi Nakai, Michiko Kokumai, Tomoko Nishikage, Shinichiro Otani, 
Tane General Hospital, Osaka, Japan
Background: Newly developed 2D ultrasound speckle tracking imaging allows to measure 
left ventricular (LV) rotation and torsion. Because LV untwisting predominantly occurs 
during isovolumic relaxation, its assessment reﬂects the process of LV relaxation. The aim 
of this study was to examine whether left ventricular hypertrophy (LVH) would adversely 
affect LV untwisting. Methods: We acquired basal and apical LV short-axis images in 50 
hypertensive patients. Using custom software (Echopac PC, GE), a time-domain speckle 
tracking was performed, and mean value of LV rotation was obtained at each plane. LV 
torsion was deﬁned as the net-difference of LV rotation at basal and apical planes. The 
time sequence was normalized to the percentage of systolic duration (ie, at end-systole 
(ES), t was 100%). The degree of LV untwisting was calculated as percentage of systolic 
torsion: untwisting = (Tor ES - Tor t / Tor ES) x 100, where Tor t is torsion at time t and 
Tor ES is torsion at ES. The untwisting rate was deﬁned as ((Tor ES- Tor MVO / Tor ES) 
x 100) / isovolumic relaxation time, where Tor MVO is torsion at mitral valve opening. 
Results: Although peak systolic torsion was not different, LV untwisting and untwisting 
rate was signiﬁcantly delayed and reduced according to the severity of LVH. Conclusions: 
A delayed diastolic untwisting in hypertensive LVH may contribute to LV relaxation 
abnormality. 2D speckle tracking imaging provides a novel parameter for the noninvasive 
assessment of LV relaxation.
No LVH
(n=16)
Mild LVH
(n=13)
Moderate/
Severe LVH (n=21) P value
Heart rate (bpm) 64 ± 10 64 ± 7 65 ± 10 ns
Isovolumic contraction time (ms) 50 ± 26 53 ± 31 43 ± 23 ns
Isovolumic relaxation time (ms) 93 ± 16 93 ± 17 117 ± 20 <0.001
E/A 1.06 ± 0.48 0.99 ± 0.23 0.78 ± 0.18 <0.05
Peak torsion (degree) 11.3 ± 3.6 11.5 ± 4.0 13.1 ± 5.2 ns
Untwisting 110% of ES (%) 10.7 ± 9.0 5.2 ± 3.8 -0.4 ± 6.2 <0.001
Untwisting 120% of ES (%) 31.3 ± 17.8 19.1 ± 6.7 9.8 ± 11.5 <0.001
Untwisting 130% of ES (%) 49.1 ± 19.2 39.9 ± 13.2 29.1 ± 18.8 <0.005
Untwisting rate (%/ms) 0.48 ± 0.17 0.32 ± 0.10 0.32 ± 0.18 <0.01
 
902-31 Reproducibility of Echocardiographic Assessments of 
Mitral Regurgitation for Percutaneous Endovascular 
Edge to Edge Repair
Yan Zhang, Esperanza Viloria, Sarah Weeks, Elyse Foster, University of California, San 
Francisco, San Francisco, CA
Background: Successful percutaneous edge-to-edge mitral valve repair for moderate to 
severe (3) or severe (4) mitral regurgitation (MR) using a clip device (MitraClipTM, Evalve, 
Inc. Menlo Park, CA) was recently reported in a feasibility study. To determine eligibility, 
we quantiﬁed MR according to recommended ASE criteria requiring 3/6 parameters as 
3+ or 4+. Inter-observer variability was routinely tested.
Objective: To evaluate inter-observer variability in echo measurement of MR grade 
determination between 2 researchers.
Methods: Twenty patients receiving clips were randomly chosen for remeasurement of 
MR grade on screening echos. The 6 variables included 2 qualitative: color Doppler ﬂow 
mapping (CFM) (n=20) (1 to 4), pulmonary venous ﬂow pattern (PVF) (n=15) (systolic 
dominant (1), diastolic dominant (2), systolic blunting (3), and systolic ﬂow reversal (4)); 
and 4 quantitative: effective regurgitant oriﬁce area (EROA) (n=16), regurgitant volume 
(RV) (n=19), regurgitant fraction (RF) (n=19) and vena contracta width (VC) (n=19), where 
n is the number with adequate data for analysis. Bland-Altman analysis was applied to 
test the bias and agreement between observers.
Results: Good correlations were found in the 4 quantitative variables (all Pearson 
p<0.0001), and there were no systematic differences in VC, RV or EROA between 
observers (all p>0.05). Although highly correlated, the only statistically signiﬁcant difference 
between readers was in RF with a mean difference of 3.47% (p<0.01). The difference was 
clinically meaningless and could be resolved through adjudication. RF was further classiﬁed 
categorically from mild to severe according to deﬁned ranges; 16/19 remained in the same 
category. 19/20 were classiﬁed as CFM 3 or 4 which yielded 95% concordance in this 
parameter for eligibility. PVF classiﬁcation was concordant in 13/15 patients.
Conclusions: Our results suggest both qualitative and quantitative measures of MR are 
highly reproducible and should be considered comprehensively. This integrated approach 
can be reliably used for determining study eligibility and evaluating device efﬁcacy.
902-32 Tissue Doppler and 2-D-derived Measurements of Peak 
Endocardial Systolic Velocity, Strain and Strain Rate in 
Senior Athletes
Tomas G. Neilan, Thanh Thao Ton-Nu, Davinder S. Jassal, Jane E. Marshall, David 
Lawlor, Danita M. Yoerger, Michael H. Picard, Malissa J. Wood, Massachusetts General 
Hospital, Boston, MA
BACKGROUND Transient abnormalities in left ventricular (LV) systolic function have 
previously been documented during endurance sports. However, these described 
alterations may be limited by the techniques applied. We aimed to determine the effects 
of completion of a marathon using both conventional and newer less-load dependent 
measures of LV systolic function including 2-D and tissue Doppler imaging (TDI) derived 
peak endocardial systolic velocities (VENDO), strain (ε) and strain rate (SR).
METHODS 25 senior marathon participants were screened with echocardiography pre 
and post the 2005 Boston Marathon. Echocardiography included conventional measures 
as well as TDI and 2-D derived VENDO, ε and SR measured at the base, mid and apex of 
the septal and lateral walls of the LV.
RESULTS Our cohort had an average age of 50±6 years, a corrected LV mass of 109±9 
g/m2 and a ﬁnish time of 4 hr 14 ± 24 mins. While ejection fraction remained unchanged, 
and despite an increase in heart rate, both 2-D and TDI-derived VENDO, ε and SR decreased. 
There was a good correlation between the TDI and the 2-D derived VENDO, ε and SR in all 
segments analysed (ε, r = 0.9, p< 0.001; r = 0.9, p < 0.001, mid-septal and lateral walls 
respectively; SR, r = 0.8, p < 0.001, r = 0.9, p <0.001, mid-septal and lateral walls).
CONCLUSIONS We found that participation in an endurance event is associated with a 
reduction in LV systolic function and also that TDI and 2-D derived measures of VENDO, ε 
and SR correlated closely both at rest and after extreme exercise.
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Pre-Marathon Post-Marathon p Value
HR (beats/min) 58±10 100±19 <0.001
Weight (lbs) 164±29 161±28 <0.001
Systolic Blood Pressure (mmHg) 122±11 105±16 <0.001
LA Dimensions (mm) 34±5 35±5 0.22
LV End Diastolic Volume (ml) 116±32 110±29 0.36
EF (%) 61±6 61±5 0.68
TDI VENDO Mid-Septal (cm.sec
-1) 5±0.6 4.1±0.9 <0.001
2-D VENDO Mid-Septal (cm.sec
-1) 5.1±0.6 4.1±0.7 <0.001
TDI VENDO Mid-Lateral (cm.sec
-1) 5±1.6 4.2±0.9 <0.001
2-D VENDO Mid-Lateral (cm.sec
-1) 5±1.7 4.1±0.9 <0.001
TDI ε Mid-Septal (%) 20±4 13.5±3 <0.01
2-D ε Mid-Septal (%) 20±3 14±2 <0.01
TDI ε Mid-Lateral (%) 18±4 13±2 <0.01
2-D ε Mid-Lateral (%) 19±4 13.5±3 <0.01
TDI SR Mid-Septal (s-1) 1.6±0.3 1.1±0.2 <0.01
2-D SR Mid-Septal (s-1) 1.4±0.3 1.1±0.2 <0.01
TDI SR Mid-Septal (s-1) 1.5±0.2 1.1±0.2 <0.001
2-D SR Mid-Septal (s-1) 1.4±0.2 1.1±0.2 <0.05
 
902-33 Tissue Doppler Imaging for Cardiac Resynchronization 
Therapy Are the Current Guidelines Sufﬁcient
Osama II Soliman, Dominic AMJ Theuns, Wim B. Vletter, Marcel L. Geleijnse, Folkert J. 
Ten Cate, Thoraxcenter, Rotterdam, The Netherlands
Background: CRT is an effective therapy for intractable heart failure (HF). Guidelines 
for patient selection are successful in only 2/3 of patients, TDI has been suggested for 
a better selection, however it is not known that it will be the real solution for the >30% of 
non-responders. We prospectively studied 38 patients, conventionally indicated for CRT, 
using TDI to investigate its value and clinical application in a busy teaching hospital.
Methods: Thirty-eight consecutive patients (28 males 73.7%, age 60.15 ± 10.9), 
37(97.36%) NYHA IV, with QRS duration of 163.31±23.8 msec, and LVEF <35% were 
prospectively studied before CRT using 2D Echocardiography with TDI of the basal septal 
and lateral walls of LV. Assessment of ventricular dyssynchrony based on visual analysis 
in apical standard views, and TDI using 3 different measurements,from onset of QRS to 
onset, peak, and end of systolic wave, using 60 ms cut-off point. Eighteen (47.36%) had 
Dilated cardiomyopathy (DCM) and the rest had ischaemic cardiomyopathy (ICM).
Results: All the patients underwent successfully CRT and had clinical improvement of 
one clinical class.Dyssynchrony was visually detected in 34(89.5%). TDI cut-off point >60 
msec was found in (50%, 56%, and 66.6%)respectively in ICM patients, while in (60%, 
65%, and 75%) in DCM patients.
Conclusions: CRT is effective therapy for intractable HF as shown before. PW-TDI 
measurement did not inﬂuence the clinical decision making process. Therefore will not 
add to the current guidelines for CRT .
ICM DCM
< 60 ms >60 ms < 60 ms >60 ms
Onset -Onset (∆) 9(50%) 9(50%) 8(40%) 12(60%)
Onset - Peak (∆) 8(44.4%) 10(56%) 7(35%) 13(65%)
Onset- End (∆) 6(33.3%) 12(66.6%) 5(25%) 15(75%)
 
902-34 The Effect of Aging on Torsion-Displacement Loop 
Using 2-Dimensional Speckle Tracking Imaging
Masaaki Takeuchi, Hiromi Nakai, Michiko Kokumai, Tomoko Nishikage, Toshiki 
Nagakura, Shinichiro Otani, Tane General Hospital, Osaka, Japan
Background: Newly developed 2D speckle tracking imaging provides both left ventricular 
(LV) rotation and radial displacement data, thus allows for making torsion-displacement 
(T-D) loop non-invasively. The aim of this study was to examine the effect of aging on 
T-D loop. 
Methods: We acquired 2D basal and apical LV short-axis images with a high frame rate 
in 45 healthy volunteers. Using custom software (Echopac PC, GE), time-domain speckle 
tracking was performed, and mean value of LV rotation and radial displacement was 
obtained at each plane. LV torsion was deﬁned as the net-difference of LV rotation at 
both planes. Displacement data were averaged. By plotting torsion-displacement data 
during one cardiac cycle, T-D loop was created in each volunteer. In order to adjust 
for intersubject differences in heart rate, the time sequence were normalized to the 
percentage of systolic duration (ie, at end-systole, t was 100%) and diastolic duration (at 
end-diastole, t was 200%) Volunteers were divided into 3 groups according to their age, 
and T-D loop was created in each group. 
Results: T-D loop was characterized by a ﬁgure of eight conﬁguration. There was a linear 
relation between torsion and displacement during systole (r=0.99), but its slope was much 
steeper in aged-group (young:1.43, middle:1.79, older: 2.03 degree/mm). Curve linear 
relation was observed during early diastole, which reﬂects untwisting. 
Conclusions: Aging profoundly affects T-D loop, which provides new insights for 
evaluating LV function. 
902-35 Are the American Heart Association Bacterial 
Endocarditis Prophylaxis Guidelines Obsolete?
Arshad M. Yekta, Eric V. Krieger, Lori B. Croft, Martin E. Goldman, Mount Sinai Medical 
Center, New York, NY
Background: The American Heart Association (AHA) guidelines (1997) recommend 
antibiotic prophylaxis against bacterial endocarditis (BE) based on structural risk and 
abnormal ﬂow detected by auscultation or echocardiograpy (echo) Doppler. Our recent 
study (ACJ, 2004) demonstrated that up to 50% of the geriatric population meet AHA 
criteria for antibacterial prophylaxis before invasive procedures. Furthermore, up to 30% 
of cases of BE may occur in patients without previously identiﬁed risk factors. Thus, 
current guidelines may not effectively identify patients at risk for developing BE and there 
may exist other structural or hemodynamic factors which confer risk.
Methods: We identiﬁed all conﬁrmed cases of native valve BE over six years. Cases were 
included if vegetation was seen on echo and there was an antecedent echo at least 30 
days prior to the diagnosis of BE. We excluded patients with cardiac devices. Age and 
sex matched controls were selected and free from BE over a four year follow-up. We 
compared valvular calciﬁcation, chamber size, and function between these groups.
Results: We identiﬁed 48 cases of BE. 19 patients met inclusion criteria. Only ﬁve of 
19 (26%) met AHA criteria for prophylaxis. The 14 patients who did not meet criteria for 
prophylaxis were compared to 31 matched controls. 2D echo identiﬁed hemodynamic and 
anatomic variables that correlated with the development of BE; BE patients had decreased 
left ventricular ejection fraction (LVEF 43% vs. 56%) and worse right ventricular function. 
Mitral and aortic ﬁbro-calciﬁc leaﬂets and annuli were more common in BE patients than 
controls (all p < 0.05). Stepwise multi-variate regression analysis showed that mitral leaﬂet 
calciﬁcation, decreased LVEF and left ventricular hypertrophy (LVH) were the strongest 
independent predictors of BE.
Conclusion: Current AHA guidelines for prophylaxis failed to identify 74% of patients 
who subsequently developed BE. Decreased LVEF, valvular calciﬁcation and LVH were 
identiﬁed as novel independent risk factors that increase the risk for developing BE. 
Prospective studies should examine the current guidelines and these additional risk 
factors for their efﬁcacy in preventing BE.
902-36 Outcome in Heart Failure and Narrow QRS Patients With 
and Without Left Ventricular Dyssynchrony
Xuedong Shen, Huagui Li, Mark J. Holmberg, Madlw Reddy, Monique Kusler, Nathan JS 
Almeida, David Cloutier, Karen Rovang, Tom Hee, Aryan N. Mooss, Syed M. Mohiuddin, 
The Cardiac Center of Creighton University, Omaha, NE
The impact of cardiac resynchronization therapy (CRT) in treating patients with narrow 
QRS duration and severe heart failure is controversial. The purpose of this study is to 
evaluate the prognosis of the patients with and without left ventricular dyssynchrony 
identiﬁed by the septal-to-posterior wall motion delay (SPWMD). 
Method: We studied 99 consecutive patients [male 55, female 44, age 64.5± 14.5 
(25-91) years] with severe heart failure [left ventricular ejection fraction (LVEF) ≤ 35% 
(LVEF= 26.5±7.2%) and NYHA class III-IV]. QRS duration in all patients was < 120 ms 
(95.7±12.6ms). M-mode echocardiography was performed in all patients before and after 
routine treatment. The patients with any type of pacemaker including the patients with 
CRT were excluded. SPWMD≥ 130 ms was deﬁned as left ventricular dyssynchrony. 
Results: Twenty patients (20%) had SPWMD ≥ 130ms (Group I) and 79 patients (80%) had 
SPWMD < 130ms (Group II). During follow-up of 15.2±9.8 months, the percentages of patients 
with LVEF increasing ≥ 5%, decreasing ≥ 5% and no-change in Group I were 60%, 15% and 
40% respectively. There was no signiﬁcant difference in cardiac mortality, percentage of LVEF 
increasing, decreasing and no change between the two groups (Table).
Conclusion: Many severe heart failure patients with narrow QRS duration and left 
ventricular dyssynchrony had LVEF improvement on medical therapy, suggesting more 
supporting evidences are needed to propose resynchronization therapy in this subgroup 
of patients.
Group I (n= 20) Group II (n=79) p
Mortality (%) 10 (2/20) 4 (3/79) 0.26
% LVEF increasing 60 (12/20) 38 (30/79) 0.08
% LVEF decreasing 15 (3/20) 18 (14/79) 1.00
% LVEF No changes 25 (5/20) 44 (35/79) 0.13
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902-37 Comparison of Usefulness of Newer Echo-Doppler 
Variables to Left Ventricular End-Diastolic Pressure in 
Predicting Heart Failure
Hsin-Yueh Liang, Sanderson Cauduro, Patricia Pellikka, Kent Bailey, Brandon Grossardt, 
Eric H. Yang, Chiranjit Rihal, James Seward, Fletcher Miller, Theodore P. Abraham, 
Mayo Clinic, Rochester, MN
Background: The value of newer echocardiography (ECHO) variables for prediction of 
heart failure (HF) is unclear. Aim: We determined which ECHO variables best predicted 
HF and if the prediction was mediated by prediction of left ventricular end-diastolic 
pressure (LVEDP). 
Methods: We reviewed data from 289 patients who underwent ECHO and cardiac 
catheterization in close proximity. The primary endpoint was HF (new onset or recurrent 
HF diagnosed by a physician and requiring initiation or modiﬁcation of treatment). Cox 
models were used to assess the relationship of ECHO variables and LVEDP to occurrence 
of HF. HF-free survival was estimated by Kaplan-Meier method, and survival curves were 
compared by log-rank test. 
 Results: Mean age was 64±13, men 63%, hypertension 33%, diabetes 15%, dyslipidemia 
39%, mean ejection fraction 52±14 (39% with ejection fraction< 0.50), LVEDP 18±7, 
>70% coronary artery stenosis in 46%. There were 24 HF events over 11±10 months 
of follow-up. LVEDP was a signiﬁcant predictor of HF even after adjustment for ejection 
fraction. In Cox models adjusted for age, gender, LVEDP, prior HF and ejection fraction, 
only left atrial volume index (LAVI) and E/e’ ratio were predictive of HF. LVEDP≥ 20 mmHg, 
E/e’ ratio ≥ 15 and LAVI≥ 23 ml/m2 predicted a higher risk for HF (Figure). 
Conclusions: Invasively determined LVEDP is an independent predictor of HF. E/e’ 
and LAVI are the best independent ECHO predictors of HF. Both provide prognostic 
information incremental to history and ejection fraction.
 
902-38 PAMM (Parametric Analysis of Main Motion): First 
Evaluation of a New Parametric Imaging Method for 
Segmental Wall Motion Analysis
Nadjia Kachenoura, Annie Delouche, Olivier Nardi, Laurence Auziere, Agnes Oblak, 
Cinta Ruiz, Frederique Frouin, Benoit Diebold, Paris 5 University, Paris, France, 
INSERM U 678, Paris, France
Background: Despite several attempts of post-processing, the visual analysis of loops 
of the left ventricle remains mostly visual. Parametric analysis of main motion (PAMM) 
is a fast automatic method wich produces static color images encoding both temporal 
and displacement motion informations. The present work is a pilot study to assess its 
clinical interest.
Methods: PAMM ﬁts a model of pixels intensity variation during a cardiac cycle. It 
estimates, for each pixel, two transition times between two main states (muscle and cavity). 
The combination of these two parameters provides for each pixel a mean contraction time 
which is color-encoded from purple (early) to red (normal) to yellow and green (delayed) 
for inward motion, and in blue for a reverse motion. The zero was determined at the 
closure of the mitral valve.
Results: Its accuracy for studying wall motion abnormalities at rest has been assessed 
on 49 patients (600 segments). The visual scoring established by 2 experienced 
echocardiographers was used as a reference (from -1 = dyskinetic to 2 = normal) and 
compared with the scores derived from the parametric images. A good agreement was 
obtained obtained with an aboslute concordance of 68 % and a relative concordance 
(within 1 grade) of 96 %.
Its potential interest for detecting changes between rest and stress sequences was 
evaluated on 20 patients using the visual analysis as a reference (the stress tests were 
classiﬁed as positive or negative). The results showed a good agreement with a highly 
signiﬁcant X2 test (p<.00001), a sensitivity of 92 % and a speciﬁcity of 93 %)
Its capabilities for studying asynchronism was tested 15 implanted CMD patients : 
the septo-lateral delay on the short axis view when switching off the pace maker was 
compared with the simultaneous relative changes of the dp/dt values derived from a CW 
Doppler trace of the mitral regurgitation (> or < to 30 %). This delay was signiﬁcantly 
higher in responding patients (165 +/- 65 versus 23 +/- 17, p<.001).
Conclusions: a Parametric Analysis of Main Motion applied to native BW 
echocardiographic sequences might be useful for both the detection of ischemic heart 
disease and the measurement of left ventricular asynchronism
902-39 Mitral Annular Calciﬁcation Predicts Mortality and 
Coronary Artery Disease in Patients With End Stage 
Renal Disease
Rajan Sharma, Denis Pellerin, David C. Gaze, Paul O. Collinson, Helen Gregson, 
Stephen Jd Brecker, ST Georges Hospital, London, United Kingdom, The Heart 
Hospital, London, United Kingdom
Background: The signiﬁcance of mitral annular calciﬁcation (MAC) in patients with end 
stage renal disease (ESRD) remains unclear. We sought to determine whether MAC 
predicts mortality and cardiac disease in a group of renal transplant candidates.
Methods:140 patients (mean age 52 ± 12 years, 90 male, mean creatinine 608 ±272 
µmol/L) were prospectively studied. All had echocardiography and coronary angiography. 
Severe coronary disease (CAD) was deﬁned as luminal stenosis > 70% by visual 
estimation in at least one coronary artery.
Results: There were 21 deaths over a follow-up period of 2.2 ± 0.7 years. MAC was seen 
in 56 patients (40%). Kaplan - Meier survival curves for those with and without MAC are 
shown in the ﬁgure. Patients with MAC had signiﬁcantly higher mortality (log - rank p = 
0.04). Those with MAC were older (p = < 0.001), had larger LV end systolic (p = 0 .005), 
larger left atrial diameter (p = 0.001), lower LV fractional shortening (p = 0.003), higher 
E/Ea ratio (p = 0.03) compared to those with no MAC. The proportion diabetic (p = 0.03) 
and with severe CAD (p = 0.001) was signiﬁcantly higher in those with MAC. Stepwise 
logistic regression analysis identiﬁed severe CAD (OR 15, 95% CI 3,30, p = 0.001) as the 
only independent associate of MAC.
Conclusions: MAC occurs in a proportion of patients with ESRD and is associated with 
increased mortality and the presence of severe CAD. These patients have increased LV 
cavity size, poorer LV systolic function, higher LV ﬁlling pressures, compared to those 
without MAC.
902-40 Association of Left Bundle Branch Block with 
New Onset Abnormal Left Ventricular Wall Motion 
in Hypertensive Patients with Left Ventricular 
Hypertrophy: The LIFE study
Zhibin Li, Silvana Cicala, Kristian Wachtell, Hans Ibsen, Peter M. Okin, Markku S. 
Nieminen, Sverker Jern, Stevo Julius, Sverre E. Kjeldsen, Björn Dahlöf, Richard B. 
Devereux, Weill Medical College of Cornell University, New York, NY
Background: Whether left bundle branch block (LBBB) is associated with increased risk 
of developing new segmental left ventricular (LV) wall motion abnormalities in hypertensive 
patients with electrocardiogram (ECG) deﬁned left ventricular hypertrophy (LVH) has 
not been documented. We investigated this question in the Losartan Intervention For 
Endpoint reduction in hypertension (LIFE) Echo substudy.
Methods: Hypertensive patients with LVH by Cornell voltage-duration product or Sokolow-
Lyon voltage criteria on a screening ECG were randomized to treatment with losartan or 
atenolol and followed a mean of 4.8 years. ECGs and echocardiograms were read at central 
laboratories; Minnesota code 7.1 identiﬁed LBBB. Echocardiograms identiﬁed abnormal LV 
wall motion. Patients with myocardial infarction or stroke within 6 months before the study, 
current heart failure, signiﬁcant aortic stenosis, or overt renal insufﬁciency were excluded.
Results: Participants with and without LBBB were similar in age, gender distribution, body 
mass index, systolic and diastolic blood pressure, prevalence of diabetes, and history of 
cardiovascular diseases and myocardial infarction (all p>0.05). Among 749 hypertensive 
patients with normal LV wall motion on baseline echocardiograms, logistic regression 
models controlling the Framingham risk score and randomized treatment assignment 
were used to assess the hazard ratios (HR) of developing new onset abnormal LV wall 
motion on annual follow-up echocardiograms. The likelihood of developing new segmental 
wall motion abnormalities in patients with compared to those without LBBB after 1 year 
(HR=4.05, 95% Conﬁdence Interval [CI] =1.45-11.31, p=0.016); 2 years (HR= 3.30, 
95% CI=1.32-8.24, p=0.016); 3 years (HR=3.58, 95% CI=1.40-9.16, p=0.012); 4 years 
(HR=4.90, (95% CI=1.52-15.82, p=0.011).
Conclusion: Among hypertensive patients with ECG LVH, the presence of LBBB 
independently identiﬁes individuals with 3.3 to 4.9-fold greater risks of developing new 
abnormal segmental LV wall motion detected by echocardiography. These ﬁndings 
suggest that LBBB may be a marker for progressive coronary heart disease and / or non-
homogeneous cardiomyopathy.
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902-41 Echocardiographic Parameters of Right Heart Function 
in Patients With Symptoms of Heart Failure
Sarinya Puwanant, Tiffany Priester, Farouk Mookadam, Sudir Kushwaha, Krishnawamy 
Chandrasekaran, Mayo Clinic, Rochester, MN
Background: Left ventricular (LV) dysfunction in patients with heart failure (HF) is well 
deﬁned, but little is known about right ventricular (RV) dysfunction.
Objective: To assess RV function by echocardiography (ECHO) in patients with symptoms 
of HF and describe its relationship to LV function and pulmonary hypertension (PHT).
Methods: Fifty patients with symptoms of HF were prospectively enrolled. RV systolic 
dysfunction was deﬁned by the presence of 2 of 3 parameters: RV ejection fraction 
<50% by planimetry, right ventricular index of myocardial performance > 0.4, and lateral 
tricuspid annular motion <1.5 cm. RV diastolic dysfunction was determined by Doppler of 
the tricuspid valve and hepatic vein and tissue Doppler of the lateral tricuspid annulus. 
PHT was deﬁned as tricuspid regurgitant velocity > 3 m/s.
Results: Twenty-two patients (44%) had RV systolic dysfunction. 
RV systolic 
dysfunction
Normal RV systolic 
function
P 
value
LVejection fraction (%) 36 +/- 3 (n=22) 54 +/- 3 (n=28) <0.01
Cardiac index (ml/min/m2) 2.79+/-0.20 (n=22) 3.31+/-0.18 (n=28) 0.05
Mitral deceleration time (ms) 163+/-15 (n=22) 216+/-13 (n=27) 0.01
Mitral A velocity (cm/s) 43+/-9 (n=22) 81+/-8 (n=26) <0.01
Pulmonary vein S velocity (cm/s) 34+/-5 (n=12) 57+/-4 (n=19) <0.01
RV end systolic diameter (cm) 3.5 +/-0.1 (n=21) 2.5 +/-0.1 (n=28) <0.01
RV end systolic length (cm) 4.7 +/- 0.3 (n=21) 3.6 +/-0.2 (n=28) <0.01
RV end systolic area (cm2) 14.1+/-1.0 (n=21) 6.5 +/-0.8 (n=28) <0.01
RV end diastolic diameter (cm) 4.0+/-0.2 (n=21) 3.5+/-0.2 (n=28) 0.04
RV end diastolic area (cm2) 17.1 +/-1.3 (n=21) 12.8+/-1.1 (n=28) 0.01
Right atrium (RA) volume (ml) 90+/-47 (n=22) 52+/-25 (n=27) <0.01
Lateral tricuspid annulus a’ velocity (cm/s) 8+/-7 (n=20) 13+/-8 (n=20) 0.03
Tricuspid A velocity (cm/s) 38+/-6 (n=21) 57+/-6 (n=21) 0.02
Hepatic vein diastolic reversal ﬂow (cm/s) 43+/-4 (n=17) 31+/-4 (n=21) 0.05
RIMP (right ventricular index of myocardial 
performance) 0.63+/-0.04 (n= 20) 0.34+/-0.04 (n=24) <0.01
2D-tricuspid annular motion (cm) 0.93+/-0.11 (n=22) 2.08+/-0.09 (n= 28) <0.01
RV ejection fraction (%) 29 +/- 2 (n=21) 64 +/-2 (n=28) <0.01
Among patients with LVEF < 50% or cardiac index < 2.5 ml/m/m2, 11 of 28 (39%) had 
normal RV systolic function. In patients with mitral A < 40 cm/s, pulmonary vein S < 46 cm/
s, or mitral deceleration time <160 ms, 11 of 30 (37%) had normal RV systolic function. Of 
42 patients with complete ECHO parameters, 34 (81%) had either systolic or diastolic RV 
dysfunction; all 34 (100%) had LV dysfunction and 21 (62%) had PHT.
Conclusion: Application of ECHO parameters routinely used to assess LV function to the 
RV allows easy recognition of RV dysfunction. Additional tools including RA volume and 
RV dimension also provide RV function assessment.
902-42 Inﬂuence of Hemodialysis on the Blood Flow of AV 
Shunt and Contralateral Sides of Internal Thoracic 
Artery
Atsushi Nishiyama, Takahiro Onishi, Mayumi Miyatake, Norimoto Houda, Yamada Red 
Cross Hospital, Misono Watarai, Japan
Background: Usefulness of internal thoracic artery (ITA) for coronary artery bypass graft 
(CABG) is well established. In patients in chronic hemodialysis via upper extremity AV 
shunt, however, there is a possibility that the blood ﬂow of ITA may be interfered especially 
during hemodialysis.
Methods: Twenty consecutive patients undergoing hemodialysis were enrolled to the 
study. Peak systolic velocity (PSV), end diastolic velocity (EDV) and time average mean 
velocity (TAMV) of ITA blood ﬂow in AV shunt side and contralateral side were measured 
by using high frequency tranceducer of transthoracic echocardiography (SONOS7500, 
Phillips) at baseline and during dialysis.
Results: At baseline, there was no difference of PSV, EDV and TAMV between AV shunt 
side and contralateral side. The PSV, EDV and TAMV during dialysis were tended to be 
reduced on AV shunt side, but no statistically difference was observed. There were no 
changes of PSV, EDV, and TAMV on contralateral side during hemodialysis. The diameter 
of ITA at baseline were similar in AV shunt side and contralateral side, and those were not 
changed during hemodialysis.
Conclusions: These data indicates that 1) both AV shunt and contralateral sides of ITA 
in hemodialysis patient can be sufﬁciently used for CABG. 2) It might be better to select 
contralateral side ITA for the important bypass conduit.
902-43 Inferior Myocardial Infarction is Associated with Greater 
Left Ventricular Dyssynchrony and Mitral Regurgitation 
Compared to Anterior Myocardial Infarction
Wilson Lee, Kenneth Gin, Pui-Kee Lee, John Jue, University of British Columbia, 
Vancouver, BC, Canada
Background Inferior myocardial infarction (MI) is associated with a higher incidence 
and severity of mitral regurgitation (MR) as compared to anterior MI. The mechanism 
of increased ischemic MR in inferior MI is controversial. The purpose of the study 
is to assess whether inferior MI is associated with a greater degree of left ventricular 
dyssynchrony than anterior MI and to study whether left ventricular dyssynchrony will 
contribute to increased MR in inferior MI as compared to anterior MI.
Methods In 36 consecutive patients with acute ST-segment elevation MI (16 anterior and 
20 inferior MI), echocardiographic Doppler and strain imaging was performed 2.4 ± 0.9 
days following the cardiac event. The time to peak strain was measured at the anterolateral 
papillary muscle (APM) and the posteromedial papillary muscle (PPM) insertion sites. LV 
dyssynchrony was assessed as the time difference in mechanical activation (time to peak 
strain) between the APM and PPM. The severity of MR was quantitatively evaluated. Mitral 
valvular tenting area, annular diameter, PPM to ﬁbrosa distance, LV sphericity index, LV 
volumes and ejection fraction were assessed.
Results In patients with inferior MI, there was a signiﬁcant interpapillary delay (posteromedial 
papillary muscle minus anterolateral papillary muscle) in time to peak strain of 53 ± 11 ms 
compared to anterior MI, which was -10 ± 7 ms (p=0.0001) with an absolute time difference 
of 63 ms. This ﬁnding of left ventricular dyssynchrony after acute inferior MI was associated 
with a greater degree of MR than anterior MI: MR jet to left atrial area ratio 16 ± 14% vs 
7 ± 4%, p=0.02; regurgitant volume 7.7 ± 2.1 mL vs 1.2 ± 1.8 mL, p=0.03. There were no 
signiﬁcant differences between the two MI groups in other parameters that may affect the 
degree of MR; including mitral tenting area, annulus contraction, PPM-ﬁbrosa distance, 
end-diastolic volume, sphericity index and LV ejection fraction.
Conclusion Left ventricular dyssynchrony as measured by interpapillary mechanical 
activation delay was associated with increased mitral regurgitation in patients with inferior 
MI as compared to anterior MI.
902-44 Diastolic Dysfunction Predicts Enhanced Ventilatory 
Response to Exercise in Patients With Chronic Heart 
Failure
Angela Beatrice Scardovi, Claudio Coletta, Nadia Aspromonte, Silvia Perna, Paola 
D’Errigo, Manuela Greggi, Roberto Ricci, Vincenzo Ceci, S Spirito, rome, Italy
Background: Enhanced ventilatory response to exercise (EVR), determined during 
cardiopulmonary exercise test (CPX), seems to be able to identify patients (pts) with 
chronic heart failure (CHF) with poor prognosis. Conversely, EVR, considered alone, 
might have a limited prognostic weight. It is well known that diastolic dysfunction (DD) and 
pulmonary hypertension (PI) play a major role for the prediction of outcome in CHF-pts. 
The aim of this study was to evaluate the possible correlation between EVR, pulmonary 
hypertension and DD, measured by Doppler echocardiography (DE), in CHF-pts with left 
ventricular ejection fraction (LVEF) < 45%.
Methods: 120 consecutive stable pts were considered (age 62 ± 12; female 28 %; beta-
block 56 %; ischemic CHF 52 %; NHYA functional class I 8 %, II 60 %, III 32 %). The EVR 
was assessed as ventilation and carbon dioxide production ratio (VE/VCO2) slope > 35. 
DE considered parameters were: pulmonary systolic pressure peak (PAPS), transmitral 
E wave (E) and A wave (A) velocity, E/A ratio and E deceleration time (EDT). Severe DD 
was deﬁned by E/A ratio > 1 and EDT < 140 msec, and was present in 44 pts (37 % ).
Results: Mean LVEF and PAPS by DE were 34 ± 9.4 % and 47 ± 15 mmHg, respectively. 
Fifty-four out of 120 pts (45 %) had VE/VCO2 slope > 35 (mean value 35.6 ± 8.3). Mean 
TDE and E/A values were 183 ± 66, 1.7 ± 1.5 respectively. A signiﬁcant but weak reverse 
correlation between VE/VCO2 slope and EDT (r = - 0.269; p < 0.01) was detected. 
Furthermore we found a direct correlation between pulmonary systolic pressure peak 
and VE/VCO2 slope (r = 0.511 ; p < 0.01) and between E/A ratio and VE/VCO2 slope (r 
= 0.244; p < 0.05). Thirty out of 44 pts (68 %) with severe DD had EVR; conversely, 26/76 
pts (34%) without severe DD had EVR.
Conclusions: EVR is an early sensitive signal of deranged cardiopulmonary reﬂex 
control. We speculate that the link between EVR, PI and severe DD lies in the altered 
central hemodinamics. Our data show a good correlation between those risk markers. The 
combination of echocardiographic and ventilatory parametres might offer a useful tool to 
improve risk stratiﬁcation in CHF-pts.
902-45 Myocardial Adaptation to Short-Term High-Intensity 
Exercise
Tomas G. Neilan, Thanh Thao Ton-nu, Davinder S. Jassal, Zoran B. Popovic, Pamela S. 
Douglas, Jane E. Marshall, David Lawlor, James D. Thomas, Michael H. Picard, Danita 
M. Yoerger, Malissa J. Wood, Massachusetts General Hospital, Boston, MA
Background We aimed to clarify the myocardial adaptation to acute high-intensity 
exercise among trained athletes.
Methods We screened 17 participants in the 2004 World Indoor Rowing Championships 
prior to and immediately post completion of a 2000 meter sprint. Echocardiography 
included conventional measurements as well as tissue Doppler (TD) strain (ε), strain rate 
(SR) imaging and speckle tracking (ST) imaging for left ventricular (LV) torsion.
Results Our subjects included 12 males and 5 females with a mean age of 37 years (range 
22-56) and an LV mass at the upper limits of normal (LV mass 114±14 g/m2). Compared 
to pre-race, participants had a reduction in early diastolic ﬁlling and a compensatory 
increase in late diastolic ﬁlling. This reduction in early diastolic ﬁlling was associated with 
a decrease in the ﬂow propagation velocity (FPV). While ejection fraction was unchanged 
with exercise, the annular systolic velocity (S), the slope of the systolic acceleration (Acc) 
and the ST-derived torsion was increased. The increase in overall LV torsion was due to 
an increase in both basal and apical. There was a resting gradient in ε from the base to the 
apex of the RV (-15±7 base vs. -36±7 apex, p<0.001). Despite the appropriate increase in 
heart rate, RV apical ε decreased signiﬁcantly from pre to post race.
Conclusions Maximal intensity short duration exercise is associated with an alteration in 
diastolic ﬁlling, augmentation of systolic function and attenuation of RV contractility. 
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Baseline Post Exertion p value
HR 61±13 100±11 <0.0001
Transmitral E (m/sec) 0.91±0.1 0.73±0.1 0.01
Transmitral A (m/sec) 0.60±0.2 0.76±0.1 0.02 
E/A 1.6±0.4 1.0±0.2 <0.0001 
E(a) Septal (cm/sec) 9.6±1.6 8.1±1.7 0.02 
A(a) Septal (cm/sec) 7.6±2 9.4±2.4 0.03
FPV (cm/sec) 58±6 50±9 0.02
LVEF (%) 60±4 61±5 0.6
Lateral S (cm/sec) 7.5±1 9.8±3.3 0.01
Lateral Systolic Acc (m/s2) 2.6±0.9 3.5±0.9 0.02
LV Systolic SR (s-1) (lateral) -1.6±0.5 -1.8±0.4 0.19
LV Systolic Strain (%) (lateral) -19±4 -21±3 0.21
Basal Torsion (degrees) 3.8±1.4 5.8±2.1 0.03
Apical Rotation (degrees) 6.5±4 10±5 0.07
LV Torsion (degrees) 10.3±3.8 15.3±5.4 0.03
RV ε Apex (%) -36±7 -30±6 0.03
RV SR Apex (s-1) -2.6±0.9 2.3±0.6 0.21
POSTER SESSION
925 
Recent Clinical and Technical 
Developments in Evaluation of Tissue 
Motion and Tissue Characterization
Sunday, March 12, 2006, 1:30 p.m.-5:00 p.m.
Georgia World Congress Center, Hall B1
Presentation Hour: 1:30 p.m.-2:30 p.m.
925-36 Baseline Dyssynchrony Derived by Strain Imaging 
Correlates With the Effect of Cardiac Resynchronization 
Therapy at 1-Month Follow-Up
Chinami Miyazaki, Raul E. Espinosa, David L. Hayes, Margaret M. Redﬁeld, Fletcher A. 
Miller, Jae K. Oh, Mayo Clinic, Rochester, MN
Background: Cardiac resynchronization therapy (CRT) has emerged as one of the 
standard therapy for patients with heart failure. The aim of this study is to evaluate the 
effect of CRT at the 1 month follow up period on left ventricular volume and its relationship 
with LV dyssynchrony parameters.
Methods: 14 patients who received clinically indicated CRT were studied by standard 
echocardiography and tissue Doppler imaging (TDI) before, 1 day after and one month 
after CRT. Time to peak systolic velocity and time to peak strain were measured in 
12 mid and basal segments in apical views by TDI. The standard deviation of those 
among 12 segments (Tv-SD, Tstrain-SD) was calculated as a parameter for mechanical 
dyssynchrony.
Results: At one month follow-up, EF, ESV and EDV improved signiﬁcantly compared to 
baseline in entire population (table). There was an additional ESV reduction at 1 month 
follow up compared to 1 day after CRT, and 8 out of 14 (57%) patients showed >15% 
reduction in ESV (responder). Baseline Tv-SD did not differ between responder and 
non-responder (56±22 vs.35±20 p=NS). Tstrain-SD was signiﬁcantly larger in responder 
compared to non-responder. (147± 65 vs. 81 ± 28, p<0.05). Reduction in ESV at 1 month 
was signiﬁcantly correlated with the baseline Tstrain-SD (r=0.74, p<0.01).
Conclusions: Intraventricular dyssynchrony based on strain measurement has a 
potential to be a better predictor for the reverse remodeling after CRT. Longer term follow 
up will be needed to clarify the better predictor for CRT.
Baseline 1 day 1 month
EF (%) 23±7 27±9* 28±8*
EDV (ml) 227±67 212±55* 204±52*
ESV (ml) 178±65 156±49* 148±47*†
E/e’ 28±13 23±11* 20±12*
*: p<0.05 vs. baseline, †: p<0.05 vs. 1 day after CRT
 
925-37 Comparison of Tissue Doppler and Speckle Tracking 
Based Strain Methods in a Physiological Beating and 
Twisting Porcine Heart: An in Vitro Model Study
Michael W. Tee, Tommy L. Tee, Muhammad Ashraf, Greg Lee, Evan Pulvers, Bo Ren, 
Robert Burns, Petra S. Niemann, Xiao Kui Li, David J. Sahn, Oregon Health & Science 
University, Portland, OR
Background: We tested a new 2D strain rate (2DS) method compared to tissue Doppler 
imaging based strain (TDIS) in a physiological beating piglet heart model, which twisted 
as it ﬁlled.
Methods: We studied 5 fresh porcine left ventricles (LV). A latex balloon connected to 
a closed circuit pulsatile pump was inserted into the LV through the mitral valve and a 
rotary pump attached to the LV apex to produce a constant 30° twist synchronized with 
each pump cycle at a heart rate of 50 bpm; 5 stroke volumes (20-60 ml/beat) were used. 
Three sonomicrometry crystals were embedded along the LV circumference. Imaging 
was performed in a short axis view with a GE/VingMed Vivid 7 at 11.5 MHz (frame rate 
>150). Inﬂation and expansion of the myocardium was the active phase in our model, so 
images were analyzed for peak positive circumferential strain by 2DS in EchoPac and 
then compared with TDIS and sonomicrometry data.
Results: Regional strain values computed by 2DS showed an excellent correlation with 
sonomicrometry (R²= 0.85, p = 0.02) with mean difference of 13% ± 10. Strain values 
computed by TDIS showed a relatively good correlation with sonomicromtery (R² = 0.75, 
p = 0.05) with mean difference of 19% ± 10.
Conclusions: 2DS showed a better correlation with the reference data than TDIS, due to 
its lack of Doppler angle dependence and its ability to track radial or circumferential strain 
without artifacts caused by exaggerated additional twisting motion.
925-38 Novel Velocity Vector Imaging Ultrasound Technique 
Demonstrates Asymmetric Deformation in the Normal 
Aortic Root
Bettina B. Kuersten, Hind W. Rahmouni, Joan C. Main, John Davidson, Martin G. St John 
Sutton, Susan E. Wiegers, Hospital of the University of Pennsylvania, Philadelphia, PA
Background: Aortic root (Aor) deformation during systole is asymmetric, which has 
been demonstrated with MRI, sonomicrometry, and videoﬂuoroscopy. This non-uniform 
deformation facilitates aortic valve opening. We investigated a novel, angle independent 
B-Mode motion detection technique to characterize differences in regional strain and 
luminal area (LA) change of the normal Aor.
Methods: We performed transthoracic high frame rate echocardiography (>140 Hz) on 
15 healthy volunteers using an Acuson Sequoia C 512 ultrasound platform (Siemens). 
Digital loops of the Aor in parasternal short axis view were stored for off-line analysis with 
AxiusTM Velocity Vector Imaging (VVI) technique (Siemens Medical Solutions).
Results: Regional strain was -21.6±24.2 % in the right, 20.6±20.4 % in the left, and 18.7±13.4 
% in the non- coronary (RC, LC, NC) cusp regions. Strain was signiﬁcantly different between 
RC, LC, and NC regions (p < 0.001). Various regions of the Aor had signiﬁcantly different 
contributions to the overall change in LA. In all cases regional LA increased in LC, and 
decreased in RC regions. The mean global twist angle was -4.2±2.9 º.
Conclusion: VVI technique conﬁrmed asymmetrical deformation of the Aor. During 
ejection parts of the Aor contract while at the same time others dilate. This is the ﬁrst 
time that non-uniform deformation could be demonstrated by echocardiography, which 
makes motion and deformation of the Aor readily accessible to further study in cardiac 
and aortic pathology.
925-39 Can Stress Echocardiography With Tissue 
Characterization Evaluate Non-Critical Coronary 
Stenosis? A Validation Study Against Simultaneous 
Measurement of Fractional Flow Reserve
Tudor C. Poerner, Sisi Vilardi, Björn Goebel, Dariusch Haghi, Tim Süselbeck, University 
Hospital of Mannheim, Mannheim, Germany
Background: Fractional ﬂow reserve (FFR) during adenosine-induced hyperemia 
is accepted as gold standard for functional assessment of coronary stenosis. Tissue 
Doppler echocardiography with strain rate imaging (TDE/SRI) quantiﬁes local mechanical 
myocardial function.
Methods: We investigated 22 patients presenting with chest angina, negative exercise 
tests and coronary 1-vessel disease with 50-75% diameter stenosis at quantitative 
coronary angiography . TDE/SRI was performed from apical views at baseline and at 
peak hyperemia during 0.14 mg/kg/min adenosine infusion simultaneously with FFR 
measurements. PCI was carried out if FFR < 0.75. In this case, TDE/SRI was repeated 
during ﬁrst balloon inﬂation.
Results: Visual wall motion score (1=normal to 4=dyskinesia), peak systolic values for 
myocardial velocity (Vs), strain rate (SRs), strain (Ss) and peak overall strain (Smax) 
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were determined in the region of interest. Pathologic postsystolic shortening (PSS) was 
deﬁned as 1 - Ss/Smax > 0.3 and Ss < 15%. SRs increased during hyperemia only 
in the patient group with FFR > 0.75 and decreased markedly during balloon inﬂation. 
Pathologic PSS was found in 10 of 11 patients during vessel occlusion, but its occurence 
had a low sensitivity (18%) for the more subtle changes during hyperemia (Table).
Conclusions: Adenosine stress echocardiography with tissue characterization cannot 
serve as a noninvasive alternative to FFR for functional assessment of mild-to-moderate 
coronary stenosis.
p < 0.05: * vs. baseline, “ vs. inﬂation
FFR-related
groups
TDE/SRI
timing Vs (mm/s) SRs (s
-1) Smax (%) Pathologic PSS WMS
FFR > 0.75
(n = 11; 0.81 ± 0.09)
Baseline 27 ± 10 0.91 ± 0.27 18 ± 6 0 1.1 ± 0.3
Hyperemia 34 ± 15 1.33 ± 0.27 * 19 ± 7 0 1.1 ± 0.3
FFR < 0.75
(n = 11; 0.63 ± 0.09)
Baseline 32 ± 17 1.02 ± 0.44 “ 19 ± 7 “ 0 “ 1.1 ± 0.3 “
Hyperemia 37 ± 16 1.12 ± 0.37 “ 18 ± 8 “ 2 (18%) “ 1.1 ± 0.3 “
Inﬂation 22 ± 13 0.50 ± 0.29 9 ± 4 10 (91%) 2.6 ± 1.1
 
925-40 Coexistence and Post-Exercise Exacerbation of Intra-
Left Ventricular Contractile Dyssynchrony in Medically 
Controlled Hypertensive Patients with Diastolic 
Dysfunction: A Tissue Doppler Echocardiography 
Study
Yi-Chih Wang, Jen-Yu Wang, Ling-Ping Lai, Juey-Jen Hwang, Lung-Chun Lin, Chia-Ti 
Tsai, Chuen-Den Tseng, Jiunn-Lee Lin, National Taiwan University Hospital, Taipei, 
Taiwan,ROC
Background: Hypertensive patients (pts) with clinical heart failure (HF) and preserved left 
ventricular ejection fraction(LVEF) usually present with apparent diastolic dysfunction (DD). 
However, whether or not intra-LV contractile dyssynchrony (IVCD) coexists with DD and 
contributes to clinical manifestation in the hypertensive population remains uncertain.
Methods: We hypothsized that IVCD is frequently coexistent and clinically relevant in 
hypertensive pts with DD. Conventional echocardiography coupled with tissue Doppler 
imaging (TDI) was performed in 60 medically well-controlled hypertensive pts (32 men 
and 28 women, mean aged 63±12 years) who had narrow QRS, preserved LVEF (≥50%), 
and no active ischemia. Among them, 31 pts who had at least 2 of the following 3 
echocardiographic characteristics: E/A<1, E deceleration time >220 m/sec, or E/E’(mitral 
annular early diastolic velocity)>10, were considered to have DD. All pts received 6-
minutes (stage 2) treadmill exercise test by Bruce protocol. Both peak myocardial systolic 
velocity (Sm) and IVCD index (SD-Ts12) which was the standard deviation of the time 
difference between the QRS onset to the peak systolic velocity of the 6-basal and 6-mid 
LV segments were recorded by TDI before and immediately after exercise.
Results: In baseline, pts with DD (n=31) were older (69±9 vs. 57±12 y/o, p<0.001), 
and had higher LV wall thickness index (0.52±0.09 vs. 0.47±0.07, p=0.028) and greater 
SD-Ts12 (44.2±20.0 vs. 27.2±22.3 msec, p=0.003) compared to pts without DD (n=29). 
The resting heart rate, LV chamber size, LVEF, left atrial diameter, isovolumic relaxation 
time and the Sm of 12 LV segments were similar in both groups. After exercise, the Sm 
increased signiﬁcantly (paired t-test<0.05) in most of the 12 LV segments in both groups. 
The LV maintained contractile synchronization in pts without DD (SD-Ts12: 27.2±22.3 vs. 
28.1±20.2 msec, p=0.612). However, IVCD became signiﬁcantly exacerbated in pts with 
DD (SD-Ts12: 44.2±20.0 vs. 52.1±23.3 msec, p<0.001).
Conclusions: In hypertensive pts with DD and preserved LVEF, the IVCD, which is 
existent at rest and exacerbated after exercise, could be a potential mechanism underlying 
clinical heart failure.
925-41 Intraventricular Dyssynchrony Measured by Tissue 
Velocity Does Not Change Acutely After CRT
Chinami Miyazaki, Yong-Mei Cha, Raul E. Espinosa, Charles J. Bruce, Fletcher A. Miller, 
David L. Hayes, Jae K. Oh, Mayo Clinic, Rochester, MN
Background: Tissue Doppler imaging is widely used for the measurement of 
intraventricular dyssynchrony. The main mechanism of cardiac resynchronization therapy 
(CRT) is to target intraventricular dyssynchrony. The aim of this study is to evaluate 
the acute effect of CRT on intraventricular mechanical dyssynchrony by tissue velocity 
and strain imaging. Methods: 31 patients who received clinically indicated CRT were 
studied by standard echocardiography and tissue Doppler imaging (TDI) before and 
one day after biventricular pacing. Time to peak systolic velocity, time to peak strain 
were measured in 12 mid and basal segments in apical views by TDI and the standard 
deviation of those among 12 segments (Tv-SD, Tstrain-SD) were calculated. Peak systolic 
tissue velocity was deﬁned as a maximal positive peak velocity during ejection period. 
Interventricular dyssynchrony was measured as a timing difference between aortic ﬂow 
onset and pulmonary ﬂow onset based on pulse wave Doppler. EDV, ESV and EF were 
measured by biplane Simpson’s method. Results: 12 out of 31 patients (39%) showed 
more than15% reduction in ESV (acute responder). Tv-SD did not change after CRT 
either in entire population (pre: 45±18, post; 48±16, p=NS) or acute responder (pre: 
50±17, post: 48±17, p=NS). However, Tstrain-SD decreased acutely after CRT both in 
entire population (pre:110±46, post: 85±33, P<0.01) and in responders (pre:133±56, 
post:79±38 , p<0.01). The improvement of ESV showed a signiﬁcant correlation with 
the reduction of Tstrain-SD (r=0.52, p<0.01). Interventricular dyssynchrony improved 
signiﬁcantly only in responder group (pre: 53 ± 38 and 29 ± 21, p<0.05). Conclusions: 
Intraventricular dyssynchrony measured by strain imaging signiﬁcantly improved after 
successful CRT, but intraventricular dyssynchrony measured by tissue velocity did not. 
Further observation is needed to clarify the signiﬁcance of strain imaging as a predictor 
for a long term success of CRT.
925-42 Determinants of Left Atrial Function by Strain Rate 
Imaging in Healthy Subjects
Nobuaki Kokubu, Satoshi Yuda, Kazufumi Tsuchihashi, Yoshie Inaba, Akiyoshi 
Hashimoto, Kikuya Uno, Tomoaki Nakata, Kazuhiko Nagao, Masahiro Tsuzuki, Chikashi 
Wakabayashi, Kazuaki Shimamoto, Sapporo Medical University, Sapporo, Japan
Background: Impaired left atrial (LA) function has been shown by strain rate imaging 
(SRI) in atrial ﬁbrillation and essential hypertension patients. However, a relationship of 
LA function by SRI and clinical and echocardiographic variables has been unclear.
Purpose: This study sought to clarify determinants of LA function by SRI in healthy 
subjects.
Methods: Conventional echocardiographic and SRI study was performed in 84 healthy 
subjects (mean age, 50±16 years). SRI was evaluated three apical views and analyzed 
ofﬂine (Vivid 7, GE) and peak SR was measured at each LA segment (septum, lateral, 
posterior, anterior, and inferior). Mean peak systolic SR (SR-LAs) and late diastolic SR 
(SR-LAa) were calculated by averaging results in each segment (Figure).
Results: Mean SR-LAs were 2.93 ± 1.00 s-1 and mean SR-LAa were -3.04 ± 0.98 s-1. 
Mean SR-LAs signiﬁcantly correlated positively with body surface area, left ventricular 
(LV) fractioning shortening and mitral E wave, and inversely with age, LA dimension, 
LV mass index and mitral A wave. SR-LAa only correlated inversely with body surface 
area. LV fractional shortening (P=0.001) and LA dimension (P=0.024) were independent 
determinants of mean SR-LAs in healthy subjects.
Conclusions: In healthy subjects, mean SR-LAs, which can be an index for LA reservoir 
function, is associated with LA size and LV systolic function and these variables need to 
be considered when interpreting LA function by SRI.
925-43 Normalization of Nonuniform Contraction of the Left 
Ventricle Early After Aortic Valve Replacement in 
Patients With Severe Aortic Stenosis
Haruhiko Abe, Satoshi Nakatani, Hideaki Kanzaki, Tetsuhiro Yamano, Mahoto Kato, 
Tsuyoshi Yoshimuta, Takuya Hasegawa, Masakazu Yamagishi, Masafumi Kitakaze, 
National Cardiovascular Center, Suita, Japan
Background: Nonuniformity of left ventricular (LV) performance has been observed 
in patients with pressure overload hypertrophy due to aortic stenosis (AS). LV systolic 
asynchorny is one aspect of the nonuniformity. We investigated if there was LV asynchrony 
and if it could normalize after aortic valve replacement (AVR) in patients with severe AS 
using tissue Doppler imaging.
Methods: We studied 20 healthy subjects and 22 AS patients with normal QRS duration 
and preserved ejection fraction (64±11%). AVR was performed in 11 patients. LV 
asynchrony was assessed by tissue Doppler imaging at the apical 2-, 3-, 4-chamber 
views and the time to peak systolic velocity with reference to QRS complex (Ts), the 
standard deviation of Ts (Ts-SD), and the maximal difference of Ts were measured in 12 
(6 mid and 6 basal) LV segments.
Results: Average Ts (149±26 vs. 191±28 ms), Ts-SD (25±16 vs. 52±14 ms) and the 
maximal difference of Ts (71±44 vs. 145±37 ms) were all signiﬁcantly greater (p<0.001) 
in AS patients than in healthy subjects, suggesting the presence of systolic asynchrony 
in AS. Early after AVR (mean 10±2 days), the degree of LV asynchrony signiﬁcantly 
decreased with the shortening of average Ts (151±26 ms), Ts-SD (23±14 ms) and 
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maximal difference of Ts (76±44 ms) (all, p<0.001).
Conclusion: LV systolic asynchrony was observed in patients with AS with narrow QRS 
duration and normal systolic function. AVR normalized systolic asynchrony, suggesting 
the favorable effect of afterload reduction on LV nonuniformity.
 
925-44 Subclinical Left Ventricular Abnormalities Predict 
Outcome in Chronic Kidney Disease and Are 
Reversible With Renal Transplantation
Dhrubo J. Rakhit, X. H. Zhang, R. Leano, K. A. Armstrong, N. M. Isbel, T. H. Marwick, 
University of Queensland, Brisbane, Australia
Objective: Overt left ventricular (LV) abnormalities and ischemia predict outcome in 
chronic kidney disease (CKD). We hypothesized that subclinical LV dysfunction predicts 
outcome and reverses with renal transplantation (Tx).
Method: Resting and dobutamine echo were used to identify LV dysfunction or ischemia 
in 176 CKD pts. In 129 pts with normal echo ﬁndings, subclinical dysfunction was 
determined by tissue Doppler imaging (velocities, strain, strain rate). Clinical and echo 
parameters were recorded at baseline, and pts were followed for cardiac events and 
mortality over 2.4 years. Follow-up echo (wall thickness and volumes) and tissue Doppler 
parameters were performed in 80 pts, of whom 45 had undergone Tx and 35 were 
dialysis-dependant.
Results: The composite event rate was higher in pts with ischemia or resting LV 
dysfunction than the normal group (p=0.0001). In the normal group, prior cardiac history 
(p=0.002) and serum phosphate (p=0.001) were independent clinical predictors of events 
(χ2 16.7). Systolic strain rate (p=0.007) was an independent predictor of events, and 
added incremental prognostic information to clinical variables (χ2 22.8, p=0.004). Pts who 
underwent Tx had improvements in wall thickness, volumes, diastolic tissue velocity and 
strain, whereas these worsened in pts who stayed on dialysis (table). 
Dialysis at follow-up 
(n=35)
Transplant at follow-up 
(n=45)
Baseline Follow-up p Baseline
Follow-
up p
Systolic velocity (cm/s) 5.6 ± 1.7 5.5 ± 1.6 ns 6.3 ± 1.7 6.7 ± 1.5 ns
Diastolic velocity (cm/s) 5.6 ± 2.3 4.4 ± 1.8 0.001 5.6 ± 2.2 6.5 ± 2.1 0.007
Strain rate (s-1) 1.4 ± 0.3 1.2 ± 0.3 0.005 1.3 ± 0.3 1.3 ± 0.3 ns
Strain (%) 16.6 ± 3.3
17.0 ± 
3.4 ns
17.0 ± 
2.9
18.9 ± 
2.9 0.001
End-diastolic volume index 
(mls/m2) 57 ± 12 56 ± 14 ns 70 ± 23 51 ± 14 <0.001
End-systolic volume index 
(mls/m2) 23 ± 6 26 ± 7 0.01 33 ± 16 23± 8 <0.001
Septal wall (cm) 1.4 ± 0.4 1.5 ± 0.4 0.03 1.4 ± 0.3 1.2 ± 0.2 <0.001
Posterior wall (cm) 1.4 ± 0.4 1.5 ± 0.3 0.02 1.3 ± 0.3 1.0 ± 0.2 <0.001
Conclusion: In CKD pts, ischemia and both overt and subclinical LV dysfunction predict 
outcome. Subclinical disease can be improved by Tx but progresses in pts who stay on 
dialysis.
925-45 Effect of Growth Hormone on Cardiac Contractility in 
Patients With Growth Hormone Deﬁciency
Goo-Yeong Cho, In-Kyung Jeong, Min-Kyu Kim, Woo-Jung Park, Dong-Jin Oh, Hyung-
Joon Yoo, Hallym university, Seoul, South Korea
Background: Growth Hormone deﬁciency (GHD) is associated with impairment in 
myocardial function, but an effect of GH therapy on cardiac structure in normal LV function 
is inconsistent. We sought whether GH therapy was associated with improvement of 
subclinical myocardial disturbances and strain imaging and tissue characterization could 
adequately detect it.
Methods: Nine patients (age 46 ± 14, ejection fraction (EF) > 50%) of GHD were 
evaluated before and after 6 months GH and compared with normal control (n = 11). 
Conventional echocardiography, Doppler-derived systolic annular (Sm) and early diastolic 
velocity (Em), strain (ε) and strain rate (SR) imaging and tissue characterization with 
cyclic variation (CVIB), and calibrated integrated backscatter (cIB) were obtained.
Results: In patients with GHD, LV mass (117 ± 39 vs 106 ± 22 g/m2), EF (59 ± 6 vs 60 
± 3 %), and E/A ratio (1.2 ± 0.4 vs 1.4 ± 0.5) were not different from control and did not 
change signiﬁcantly after GH therapy. However, CVIB at septum, mean peak � and SR 
of 12 LV segments showed signiﬁcantly lower than control. After 6 months therapy, � and 
SR were signiﬁcantly improved.
Conclusion: GHD without overt myocardial dysfunction has subclinical changes of 
cardiac structure and function. Six months GH therapy results in improvement of cardiac 
contractile performance. Myocardial strain and strain rate are useful for the early detection 
of subclinical myocardial contractile abnormality and its follow-up in GHD.
before-GH after-GH Control
Sm (cm/s) 6.2 ± 0.6* 7.5 ± 1.6 7.2 ± 1.9
Em (cm/s) 7.0 ± 1.5 7.8 ± 2.4 8.2 ± 2.9
cIB (posterior, dB) -27.5 ± 6.3 -27.2 ± 7.0 -23.4 ± 3.6
CVIB (septum, dB) 4.9 ± 2.9† 6.3 ± 3.1 7.0 ± 1.6
Peak strain (%) -15.8 ± 2.4*† -18.5 ± 2.1 -19.2 ± 5.1
Peak SR (/s) -1.03 ± 0.15*† -1.28 ± 0.29 -1.29 ± 0.49
925-46 Torsion Deﬁned by Strain Imaging Facilitates Deﬁnition 
of LV Segmental Dysfunction in Experimental 
Myocardial Infarction
Jing Ping Sun, David Chou, Kai Wang, Hsuan-Hung Chuang, Jeanne Drinko, Allen 
Borowski, William J. Stewart, James D. Thomas, The Cleveland Clinic Foundation, 
Cleveland, OH
Background: Torsion is produced by counter-helical ﬁber orientation of epicardial and 
endocardial myoﬁbers. Normal rotation is clockwise at the LV apex (positive twist) and 
counter-clockwise at the base (negative twist). Prior LV torsion models assumed uniform 
contractile properties of myoﬁbers, but segmental differences may dominate in clinical 
settings. Our purpose was to measure segmental torsion in a swine model of myocardial 
infarction using 2D echo strain. 
Methods: Seven pigs were subjected to myocardial infarction (MI) by left anterior 
descending occlusion and followed for 8 weeks. To assess torsion, LV strain images were 
acquired at apical and basal short-axis levels with Vivid 7 (GE Med.Systems) speckle-
tracking software. LV torsion was deﬁned as the difference in LV rotation between the LV 
apex and base. 
Results: Infarction causes a small but not signiﬁcant decrease in global LV torsion 
(average value of all 6 segments). However, segmental torsion of the infarcted wall was 
signiﬁcantly abnormal after MI, whereas torsion of noninfarcted segments was normal. 
Torsion (deg) Anterior Wall Inferior Wall Posterior Wall Anterior-septal Global
Baseline 5.0±2.0 4.2±2.1 5.2±2.5 5.1±1.8 4.7±1.6
AMI 3.0±1.2* 3.2±3.0 3.2±2.6 3.7±2.7 3.1±1.4
4 weeks 2.6±1.8* 3.2±1.6 3.4±2.5 4.2±2.2 3.6±1.5
6 weeks 2.1±2.1* 3.9±1.9 4.4±2.1 2.8±2.3 3.2±1.6
8 weeks 1.0±2.0** 3.7±3.0 3.2±2.9 2.9±1.2* 2.9±2.3
*vs Baseline p<0.05, **vs Baseline p<0.01
Conclusions: LV torsion of infarcted segments was decreased whereas segmental torsion 
of non-infarcted walls was preserved in this animal model. Speckle-tracking using tissue 
Doppler strain imaging is a novel method which facilitates noninvasive quantiﬁcation of LV 
segmental myocardial dysfunction that may be useful in clinical and research settings.
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926-1 Impaired Left Ventricular Systolic Function Predicts 
Increased One-Year Mortality Following Normal 
Positron Emission Tomography Stress Myocardial 
Perfusion Imaging
Bret A. Rogers, Thomas D. Callahan, IV, Claire E. Pothier, Richard D. Brunken, Wael A. 
Jaber, The Cleveland Clinic Foundation, Cleveland, OH
BACKGROUND: Little data is available regarding prognostic factors in assessing 
mortality risk following a normal rubidium (Rb)-82 positron emission tomography (PET) 
pharmacologic stress myocardial perfusion imaging (MPI) study. We examined left 
ventricular (LV) systolic dysfunction as a potential risk factor.
METHODS: We reviewed over 4500 studies from 1997 to October 2004 to identify 380 
consecutive patients with normal Rb-82 PET pharmacologic stress MPI tests. One-
year mortality data were available from the United States Social Security Database on 
339 of these patients. Left ventricular ejection fraction (LV EF) data, as measured by 
echocardiography or gated MPI, were available for 205 of these patients in our hospital 
medical record system. Abnormal LV EF was deﬁned as < 55%.
RESULTS: The overall one-year mortality rate of these 205 patients with normal Rb-82 PET 
pharmacologic MPI was 11.2%. Of these, 98 patients had an abnormal LV EF; 16 had died at 
one year (16.3%) compared to 7 of the 107 patients with a normal LV EF (6.5%). This results 
in a signiﬁcantly increased mortality risk for patients with LV functional impairment (p=0.02).
CONCLUSION: Despite a normal Rb-82 PET pharmacologic MPI study, any impairment 
ACC_2006_3_DiagnosticTest A.indd   104 1/4/06   6:02:39 PM
JACC February 21, 2006 ABSTRACTS - Diagnostic Testing  105A 
D
iagnostic Testing
in LV systolic function results in a 2.5-fold higher predicted mortality at one year. This 
result further conﬁrms the prognostic value of LV EF in the setting of normal stress MPI; 
further studies are necessary to identify other possible adverse prognostic factors.
926-2 Diagnostic Performance of Combined Rubidium-82 
Cardiac Positron Emission Tomography and X-Ray 
Computed Tomography (PET-CT) in the Detection of 
Coronary Artery Disease
Uchechukwu K. Sampson, Limaye Atul, Sharmila Dorbala, Sharon Crugnale, David 
yang, Raymond Kwong, Marcelo Di Carli, Brigham and Women’s Hospital, Harvard 
Medical School, Boston, MA
Background:By combining the high sensitivity of positron emission tomography (PET) 
with the detailed anatomic delineation of x-ray computed tomography (CT), hybrid PET-CT 
is emerging as a potentially powerful noninvasive imaging modality for evaluating patients 
(pts) with known or suspected coronary artery disease (CAD). However, its accuracy for 
detecting CAD is unclear. We sought to determine the diagnostic performance of rest-
stress rubidium-82 cardiac PET-CT in the detection of CAD.
Methods: We evaluated 64 consecutive pts with suspected CAD undergoing rest-stress 
rubidium-82 cardiac PET-CT and coronary angiography within six months of each other. 
Pts with known CAD, prior myocardial infarction or revascularization were excluded. In 
addition, 38 pts with low likelihood (Lk) for CAD were also studied. Obstructive CAD was 
deﬁned as ≥ 70% luminal narrowing on angiography.
Results: The mean age (years) and body mass index (kg/m2) were 62 (SD, 15) and 
31 (SD, 8) respectively. Hypertension (55%), dyslipidemia (34%), and diabetes (23%) 
were the major risk factors for CAD, while chest pain (45%) and/or dyspnea (44%) were 
the predominant reasons for CAD evaluation. Stress perfusion defects were detected 
in 41 of the 44 pts with obstructive CAD, and in 10 of 20 pts with non-obstructive CAD 
(stenosis <70%)--sensitivity 93%, CI 87 to 99; speciﬁcity 50%, CI 38 to 62; accuracy 80%, 
CI 68 to 89. The normalcy rate(proportion of low LK pts with normal scans), a surrogate 
for true speciﬁcity given the potential veriﬁcation bias, was 100% (38/38), CI 91 to 100. 
The sensitivity for detecting CAD in pts with one-vessel (1VD) and multi-vessel (≥ 2VD) 
disease was 92% (23/25), CI 74 to 99, and 95% (18/19), CI 74 to 99, respectively. Of 
the 19 pts with ≥ 2VD on angiography, 74% (14/19) had concordant extent of disease on 
stress PET, 21% (4/19) had defects in one vascular area, and 5% (1/19) had a normal 
stress PET.
Conclusion: In obese pts, cardiac PET-CT affords high sensitivity and overall accuracy 
for detecting CAD much higher than that reported for any other technique. However, 
despite its comparably high sensitivity in pts with 1VD and ≥ 2VD, cardiac PET-CT may 
underestimate the extent of angiographic CAD in some pts.
926-3 Predicting Cardiac Event Risk by Combined 
Assessment of Cardiac Sympathetic Nerve Activity 
and Myocardial Perfusion in Patients With Implantable 
Cardioverter Deﬁbrillators
Kimio Nishizato, Akiyoshi Hashimoto, Seiichiro Sakurai, Nobuaki Kokubu, Takuji 
Yoshioka, Takeru Wakabayashi, Satoshi Yuda, Mamoru Hase, Kikuya Uno, Tomoaki 
Nakata, Kazufumi Tsuchihashi, Kazuaki Shimamoto, Sapporo Medical University, 
Sapporo, Japan
Background: Implantable cardiverter deﬁbrillators (ICD) offer excellent protection from 
sudden death, however it remains difﬁcult to identify high-risk patients who most beneﬁt 
from ICD. We investigated incremental prognostic implications of cardiac nerve activity 
assessed by 123I-metaiodobenzylguanidine (MIBG) and myocardial perfusion assessd by 
99mTc-tetrofosmin (TF) for prediction of the cardiac events in patients with ICD.
Methods: Sixty ICD patients who underwent both MIBG and TF imaging were 
prospectively followed with the endpoint of cardiac death, ventricular tachycardia/
ventricular ﬁbrillation, and appropriate ICD discharges for 6 months. Ten patients had old 
myocardial infarction, 15 had dilated cardiomyopathy, 7 had hypertrophic cardiomyopathy, 
8 had secondary cardiomyopathy, 6 had arrythmogenic right ventricular dysplasia, 10 
had Brugada syndrome, and 4 had idiopathic ventricular tachycardia. MIBG activity 
was quantiﬁed as the heart-to-mediastinum ratio (HMR) using 4 hours delayed images. 
Myocardial perfusion abnormality (MPA) of TF was evaluated by semi-quantitative 
analysis of %uptake in the polar map technique.
Results: Twenty-four cardiac events (4 cardiac deaths and 20 ICD discharges) were 
documented during the follow up period. Patients with both HMR of ≤1.90 and MPA of ≥12 
demonstrated signiﬁcantly higher incidence of cardiac events compared with those with 
both HMR of >1.90 and MPA of <12 (78% vs. 19%, p<0.005, respectively). Kaplan-Meier 
event-free curve revealed that the former group had a signiﬁcantly higher event rate than 
the latter group (p<0.005).
Conclusions: Combined assessment of cardiac sympathetic nerve activity and 
myocardial perfusion can provide crucial information for identifying patients likely to 
beneﬁt from ICD.
926-4 Nicorandil Can Affect Left Ventricular Geometry at the 
Chronic Phase of Myocardial Infarction: Assessment 
With ECG-gated Myocardial Perfusion Imaging
Takuji Yoshioka, Akiyoshi Hashimoto, Seiichiro Sakurai, Nobuaki Kokubu, Takeru 
Wakabayashi, Satoshi Yuda, Mamoru Hase, Kikuya Uno, Tomoaki Nakata, Kazufumi 
Tsuchihashi, Kazuaki Shimamoto, Sapporo Medical University, Sapporo, Japan
Background: Automated quantitative assessment of myocardial perfusion and function 
using ECG-gated myocardial perfusion SPECT can provide high diagnostic accuracy and 
responsibility to identify myocardial viability in patients with myocardial infarction(MI). We 
investigated by using ECG-gated perfusion imaging can demonstrate whether oral nicorandil 
following intravenous administration of nicorandil before primary coronary stenting can 
affect left ventricular(LV) function and geometry at a chronic phase in MI patient.
Methods: Fifty-eight anterior MI patients who underwent successful coronary stenting 
within 24h after the onset were divided into two groups, nicorandil (Ngroup, n=32) and 
control groups (Cgroup, n=26). In Ngroup patients, 4 mg of nicorandil was injected 
and followed by an infusion at 6 mg/h for 24hr after the onset of MI and by 15 mg/day 
of oral nicorandil for 3 months during the follow-up period. All patients underwent Tc-
99m-tetrofosmin SPECT 2 weeks (acute phase) and 6 months after (chronic phase). 
Myocardial perfusion defect score (DS), regional wall thickening (WT), LV end diastolic 
volume (EDV), end systolic volume (ESV), and LV ejection fraction (EF) were calculated 
using the computer algorithm, p-FAST.
Results: There were no signiﬁcant differences in age, culprit lesion, time for the symptom 
onset to reperfusion, medications other than nicorandil between the two groups. At the 
acute phase, DS in N group were signiﬁcantly smaller than that in Cgroup (11±10vs.17±9, 
p<0.05), and WT in N group were signiﬁcantly larger than that in Cgroup (24±10vs.30±8, 
p<0.05). No signiﬁcant differences in LVEF (52±14%vs.50±13%), EDV (152±53 
vs.163±42), and ESV (77±43 vs.86±33) between N and Cgroups at the acute phase. 
At the chronic phase, EDV and ESV in Ngroup were signiﬁcantly smaller than that in 
Cgroup:EDV for 119±38ml vs.147±40ml, p<0.05 and ESV for 59±35ml vs.80±42ml, 
p<0.05, respectively.
Conclusions: Orally administered nicorandil following intravenous administration of 
nicorandil may afford beneﬁcial effects on LV geometry against LV remodeling during a 
recovery phase following MI.
926-5 Moderate Weight Loss Decreases Heart Rate and 
Myocardial Oxygen Consumption and Cardiac Work in 
Obese Men and Women
Linda R. Peterson, B. Selma Mohammed, Michael Avidan, Pilar Herrero, Alan D. 
Waggoner, Kenneth B. Schechtman, Theresa Butler, Jeffrey Baumstark, Samuel Klein, 
Robert J. Gropler, Washington University School of Medicine, St. Louis, MO
Background: Obese young women have higher resting MVO2, similar cardiac work, and 
lower efﬁciency than age-matched nonobese women. Decreasing a high resting MVO2 
and heart rate requirement may be advantageous for tolerating different conditions such 
as exercise or ischemia. Thus, we hypothesized that moderate weight loss would lower 
myocardial oxygen consumption (MVO2) and improve work efﬁciency in obese subjects.
Methods: Obese fasted subjects (N=7; 1 man) underwent positron emission tomography 
(PET) scanning using 15O-water and 1-11C-acetate, hemodynamic monitoring, and 
echocardiography for the quantiﬁcation of (myocardial blood ﬂow & MVO2), (heart rate, 
mean arterial pressure [MAP]), and (stroke volume and left ventricular mass) respectively. 
Cardiac work was calculated from the echo and hemodynamic measures. Efﬁciency 
was calculated as the ratio of cardiac work/MVO2. Subjects then underwent a 20 week 
monitored hypocaloric diet aimed at a 10% weight loss with a 2 week weight stabilization 
period before they underwent repeat PET and echo imaging.
Results: (mean ± SD). 
Pre-weight loss Post-weight loss P value
Weight (kg) 117 ± 25 106 ± 25 0.007
BMI (kg/m2) 41.9 ± 9.2 38.1 ± 9.8 0.003
Heart rate (bpm) 67 ± 8 57 ± 6 0.01
MAP (mmHg) 84 ± 5 86 ± 10 0.8
RPP (mmHg*bpm) 8054 ± 1295 7023 ± 1122 0.11
EF (%) 61 ± 4 59 ± 5 0.48
Stroke volume (mL) 79 ± 16 79 ± 18 0.99
Cardiac work (j/g/min) 0.329 ± 0.063 0.284 ± 0.078 0.27
MVO2 (j/g/min) 3.12 ± 0.77 2.47 ± .97 0.04
Efﬁciency (%) 10.7 ± 1.4 13.1 ± 6.6 0.4
Conclusions: Moderate diet-induced weight loss decreases resting heart rate and cardiac 
MVO2, and tended to decrease cardiac work. The metabolic and functional response to weight 
loss could have beneﬁcial effects on the myocardium’s ability to respond to stress, such as 
exercise or ischemia, which increase oxygen requirements relative to oxygen availability.
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926-6 Dipyridamole-Exercise Tc-99m Sestamibi Gated Single-
Photon Emission Computed Tomography Provides 
Effective Risk Stratiﬁcation of Elderly Patients
Igor Mamkin, Sarkis B. Baghdasarian, Haris Athar, Gavin Noble, Alan W. Ahlberg, 
Deborah M. Katten, Gary V. Heller, Henry Low Heart Center, Hartford Hospital, Hartford, 
CT, University of Connecticut School of Medicine, Farmington, CT
Background: Exercise capacity is a powerful predictor of coronary events. We examined 
the value of exercise combined with dipyridamole (Dip/Ex) Tc-99m sestamibi gated 
single-photon emission computed tomography (SPECT) in the risk stratiﬁcation of elderly 
patients.
Methods: We identiﬁed 1052 elderly patients ≥ 65 years old who underwent Dip/Ex 
SPECT between 01/96-12/02. Patients with early revascularization (<60 days, n=92), and 
incomplete follow up data (n=13) were excluded. Images were interpreted in a blinded 
consensus manner using a standard 17-segment model. Values of summed stress score 
(SSS) >3 and an ejection fraction (EF) <50% were considered abnormal.
Results: We analyzed 947 patients with a 99% follow up over 2.6 ± 3.7 years. The mean 
age was 74 ± 6 years. The annualized cardiac death (CD) rate with normal gated SPECT 
was 0.6% and this increased to 1.1% when either SSS or EF were abnormal and to 
3.3% when both were abnormal (p<0.001). Patients who achieved ≥ 5 METS (41%) had 
lower CD rate than those who achieved < 5 METS (0.7% vs 1.7% respectively, p=0.04). 
The addition of METS to gated SPECT was most effective among patients in which SSS 
and/or EF were abnormal (ﬁgure).
Conclusions: In elderly patients undergoing dypyridamole Tc-99m gated SPECT, exercise 
duration provides powerful risk stratiﬁcation in addition to perfusion and function.
926-7 Positron Emission Tomography Can Identify Arterial 
Segments with Vulnerable Plaque Leading to Arterial 
Thrombosis
Kusai Aziz, Kevin Berger, Hongbao Ma, Ruiping Huang, Roshan Patel, George S. Abela, 
Michigan State University, East Lansing, MI
Background: It has been shown that Fluorine-18 ﬂuorodeoxyglucose (FDG) uptake in 
plaques is proportional to the degree of inﬂammation and macrophage density. We tested 
the hypothesis that arterial thrombosis occurs in areas of inﬂamed plaques with high FDG 
uptake as manifested by increased Standardized Uptake Value (SUV).
Methods: 14 rabbits were fed high cholesterol diet for 6-8 months. Ten rabbits were 
triggered to develop arterial thrombosis. Positron Emission Tomography (PET) was 
performed at baseline, mid feeding, end of feeding period and after triggering for 
thrombosis. 2 mCi of FDG were injected i.v. and PET imaging performed after 2 hr. SUV 
was measured over the thoracic, upper and lower abdominal aorta. After sacriﬁce, gross 
examination of the aortas was performed and thrombi in all aortic segments determined 
by gross examination and conﬁrmed by histology.
Results: SUV increased proportionally with the duration of cholesterol feeding and 
triggering by 65% from baseline (graph). Thrombosis occurred only in segments with the 
highest SUV suggestive of the greatest inﬂammation.
Conclusions: FDG uptake and hence plaque inﬂammation increased proportionally with 
the duration of cholesterol feeding. Thrombosis was preceded with increasing plaque FDG 
uptake occurring in segments with greatest inﬂammation. Thus, it is feasible to use FDG 
uptake to predict thrombosis. This provides an opportunity for prophylactic interventions 
to stabilize inﬂamed plaques at increased risk for rupture.
926-8 An International, Prospective, Comparative Study of 
Adverse Events Associated With Pharmacologic Stress 
Alone and With Low-Level Exercise During SPECT 
Myocardial Perfusion Imaging
Richard J. Barrett, James E. Udelson, James R. Johnson, Stephen A. Jenkins, Joseph 
Massaro, Rory Hachamovitch, King Pharmaceuticals R&D, Cary, NC, Tufts-New 
England Medical Center, Boston, MA
Background: The incidence of adverse events (AEs) associated with adenosine (ADO), 
dipyridamole (DIPY), and dobutamine (DOB), and the inﬂuence of adjunctive low-level 
exercise (LEPS), demographics, and severity of disease had not been examined in an 
international, prospective study.
Methods: Investigators at 89 sites in 8 countries enrolled patients referred for a SPECT 
myocardial perfusion imaging study performed with a pharmacologic stress agent alone, 
or in combination with low-level exercise. Patients were enrolled over a 20 consecutive 
working day period in 2003. Investigators recorded incidence, intensity, and onset time of 
AEs associated with the pharmacologic stressors and LEPS, severity of ischemia, age, 
gender, race, pretest likelihood for coronary disease, anti-anginal use, medical history, 
and isotope/imaging protocol.
Results: Of 5,174 patients, 2,227 (43%) received ADO, 1,765 (34%) DIPY, and 239 (5%) DOB 
only, and 943 (18%) completed a LEPS procedure: 553 (11%) with ADO, 266 (5%) with DIPY, 
and 24 (<1%) with DOB. AE Rates were analyzed with a Cochran-Mantel-Haenszel test. 
Adverse Event ADO (%)N=2,227
DIPY (%)
N=1,765
DOB (%)
N=239
LEPS (%)
N=943 p
Any 75% 63% 71% 68% 0.2325
Chest Pain 36 22 39 26 0.0165
Dyspnea 36 9 22 36 0.0002
Flushing 37 12 9 20 <0.0001
Headache 9 25 5 9 <0.0001
Throat/Neck/Jaw Pain 20 7 10 13 <0.0001
Dizziness/Light Headiness 16 18 17 24 0.0013
Palpitations 9 6 19 9 0.0001
Ventricular Arrhythmia 10 9 22 10
0.0332Supraventricular Arrhythmia 6 6 13 9
2-3 ° AV Block 8 4 5 6
Conclusions: Incidences of any AEs were similar. ADO caused most ﬂushing and throat/
neck/jaw pain. ADO and DOB caused most chest pain. ADO and LEPS caused most 
dyspnea. DIPY caused most headache. LEPS caused most dizziness. DOB caused most 
palpitations and objective cardiac rhythm AEs (ventricular + supraventricular arrhythmia 
+AV block). Adjunctive exercise had little effect on the incidence of AEs.
926-9 Serial Studies of Cardiac I-123 
Metaiodobenzylguanidine Imaging Improve the 
Prediction of Cardiac Death in Patients With Chronic 
Heart Failure After Carvedilol Therapy:  
A Prospective Study
Takahisa Yamada, Takanao Mine, Takashi Morita, Hidetaka Kioka, Yasumasa 
Tsukamoto, Shunsuke Tamaki, Masaharu Masuda, Keiji Okuda, Masatake Fukunami, 
Osaka General Medical Center, Osaka, Japan
Background: Although carvedilol therapy improves the clinical outcome in patients with 
chronic heart failure (CHF), there are some patients who do not respond the therapy. 
Cardiac I-123 metaiodobenzylguanidine (MIBG) imaging before carvedilol therapy has 
been reported to predict the efﬁcacy in CHF patients. However, it remains unclear whether 
the long-term mortality in CHF patients after carvedilol therapy could predicted by cardiac 
MIBG imaging, and whether serial studies of the cardiac MIBG imaging after carvedilol 
therapy would improve the prediction of the clinical outcome.
Methods: We prospectively studied 36 CHF outpatients (NYHA class:2.1±0.6) with 
radionuclide left ventricular ejection fraction less than 40% (30±7%). Cardiac MIBG 
imaging was performed before carvedilol therapy and repeated every year after the 
therapy for three years. The cardiac MIBG heart to mediastinum ratio and washout rate 
(WR) were calculated from the chest anterior view images obtained at 20 and 200 min 
after isotope injection. Study patients were divided into two groups with and without 
abnormal WR (>27%:the mean value+2SD in 20 normal controls).
Results: With a mean follow-up of 5.8±2.9 years, 10 of 36 patients had cardiac death 
(heart failure in 5 and sudden death in 5 patients). Kaplan-Meier analysis showed 
that patients with abnormal WR before carvedilol therapy had a signiﬁcantly higher 
mortality than those without abnormal WR (42%(8/19) vs 11%(2/17), p=0.03). At Cox 
analysis, out of the variables including clinical, echocardiographic, hemodynamic, and 
MIBG parameters, WR was the only variable signiﬁcantly associated with cardiac death 
(p=0.03). Furthermore, the cardiac death was also signiﬁcantly more frequently observed 
in patients with than without abnormal WR at the last follow-up after carvedilol therapy 
(45%(9/20) vs 6%(1/16), p=0.003). The relative risk of abnormal WR at the last follow-up 
for cardiac death was 7.2 (95% CI 1.02-51.05, p<0.05), which was two-fold of that of 
abnormal WR before carvedilol therapy (3.58, 95%CI 0.84-14.5, p>0.05).
Conclusion: Serial studies of cardiac MIBG imaging would improve the prediction of 
long-term mortality in CHF patients after carvedilol therapy.
926-10 Identiﬁcation of Diabetics at High Risk of Mortality:  
A 10-Year Follow-Up Analysis After Myocardial 
Perfusion SPECT
Xingping Kang, Heidi Gransar, Leslee J. Shaw, Alan Rozanski, Rory Hachamovitch, 
Ishac Cohen, Sean W. Hayes, John D. Friedman, Guido Germano, Romalisa Miranda-
Peats, Daniel Berman, Cedars-Sinai Medical Center, Los Angeles, CA
Background: Cardiovascular disease is the major cause of mortality in diabetics, while 
short-term risk after myocardial perfusion SPECT (MPS) has been examined, little is 
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known regarding long-term risk. Methods: We identiﬁed 1,291 consecutive diabetics (age 
67±11, 58% men) undergoing exercise or vasodilator stress MPS who were followed for 
all-cause mortality (ACM) 11.1±1.2 years after testing. % myocardium (myo) abnormal 
(abnl) was determined from the normalized summed stress score and divided into <2% 
(n=382), 2-4% (n=123), 5-10% (n=237), 11-20% (n=220), and >20% (n=329) myo groups. 
Results: There were 591 deaths with an annualized ACM rate of 4.2%. In Cox hazards 
model, stress defect >10% myo, age, shortness of breath, LV enlargement, higher resting 
systolic blood pressure (BP) and lower heart rate ratio (stress/rest) were strong predictors 
for ACM (all p≤0.007). Other signiﬁcant predictors included abnl rest ECG, peripheral 
vascular disease, lower resting diastolic BP and body mass index (all p<0.05). Gender, 
history of MI or revascularization, angina symptoms, stress type and stress defect ≤10% 
were not independent predictors for ACM (p=ns). Risk-adjusted survival by magnitude of 
stress defect is shown in the ﬁgure (p<0.001). Conclusion: In diabetics undergoing MPS, 
% myo abnl is a strong independent predictor of long-term ACM, which risk is relatively 
high in all groups and very high in those with stress defect >10% myo. Gender, angina 
symptom or known CAD have a little impact on the risk of ACM. 
926-11 Chronic Kidney Disease Is a Powerful Predictor 
of Adverse Outcomes in Patients With Abnormal 
Myocardial Perfusion Imaging and Insigniﬁcant 
Coronary Artery Disease
Fadi Alqaisi, Firas AlBadarin, Zehra Jaffery, Gordon Jacobsen, Karthik 
Ananthasubramaniam, Henry Ford Hospital, Detroit, MI
Background:Abnormal myocardial perfusion imaging stress test (AMPI-ST) is a known 
risk factor for future development of major adverse cardiac events (MACE). We aimed to 
identify the prognostic value of chronic kidney disease (CKD) in patients with abnormal 
MPI-ST and insigniﬁcant coronary artery disease (ICAD).Methods: Retrospective study 
of consecutive patients between January 1997 to December 2002 who had AMPI-ST and 
subsequent coronary angiography (CA) showing ICAD within 6 months of the index scan. 
Abnormal MPI-ST was deﬁned as the presence of reversible perfusion defect suggestive 
of ischemia, not attributable to attenuation artifacts. ICAD was deﬁned as the absence 
of visually assessed diameter stenosis of >50% by CA. CKD was deﬁned as glomerular 
ﬁltration rate (GFR) <60ml/min at the time of the AMPI-ST. Patients were followed up for 
the development of the ﬁrst MACE; cardiac death, myocardial infarction, unstable angina 
or cerebrovascular disease. Subgroup analysis for predictors of outcomes was done with 
log rank test and multivariate predictors were assessed using Cox proportional regression 
analysis. Survival curves were constructed for freedom from MACE.
Results: One hundred and twenty ﬁve patients with AMPI-ST and ICAD were included in 
the study. Mean age was 61.4 ± 12.5 years. Males were 40.8% and 62.4% were African 
Americans. Twenty four patients (19.2%) had CKD. Mean follow up period was 39.5 ± 24 
months. MACE rate for the study group at 24 months was 15.2%. Patients with CKD had 
signiﬁcantly worse outcome compared to those without, with MACE rates at 24 months 
40% vs. 10% respectively (p value <0.001). Univariate predictors of MACE were CKD 
(HR 4.99), ST-T changes with stress (HR 2.30), and DM (HR 1.91). In multivariable Cox 
regression model, CKD was the only statistically signiﬁcant independent risk factor for 
development of MACE. (p= < 0.001).
Conclusions: Patients with AMPI-ST and ICAD have an adverse outcome. CKD at the 
time of AMPI-ST is an independent powerful prognostic factor of adverse outcomes. This 
may reﬂect signiﬁcant endothelial dysfunction causing ﬂow reserve abnormalities not 
appreciated by CA. These patients warrant aggressive risk factor modiﬁcation.
926-12 Lack of Correlation Between Coronary Artery Calcium 
and Myocardial Perfusion Imaging
Jonathan Rosman, Michael Shapiro, Anuragini Pandey, Andrew VanTosh, Steven R. 
Bergmann, Beth Israel Medical Center, New York, NY
Background: Coronary artery calcium (CAC) provides evidence of coronary 
atherosclerosis and has signiﬁcant prognostic power. However, the relationship between 
CAC and hemodynamically signiﬁcant coronary artery stenosis is still not clear. Studies 
have suggested a correlation between CAC and stress myocardial perfusion imaging 
(MPI), but the relationship was not strong.
Methods: We evaluated 126 consecutive patients who underwent EBCT CAC scoring 
using the Agatston scoring system and stress gated SPECT MPI (using a dual isotope 
approach) within 3 months. There were no intervening events. CAC scoring was 
performed by an experienced cardiologist. MPI was interpreted by three experienced, 
nuclear cardiologists blinded to the clinical history or CAC score. MPI was considered 
normal if stress and rest scans were homogenous and wall motion was normal. Abnormal 
scans reﬂected either ischemia or infarction by standard criteria.
Results:
Fig. 1 Percent abnormal MPI compared with absolute CAC score and age and gender 
adjusted calcium percentile.
The differences between the groups did not reach statistical signiﬁcance.
Conclusions: Our results suggest that CAC score does not predict the presence or 
absence of hemodynamically signiﬁcant CAD as evaluated by stress MPI. Patients with 
either high or low scores may have hemodynamically signiﬁcant CAD. CAC and stress 
MPI should thus be considered complementary approaches rather than exclusionary in 
the evaluation of the patient at risk for CAD.
926-13 Delayed Heart Rate Recovery After Adenosine Stress 
Testing With Supplemental Exercise Predicts Mortality
Yasushi Akutsu, Henry Gewirtz, Arash Kardan, Shawn A. Gregory, Gerasimos D. 
Zervos, Gregory S. Thomas, Tsunehiro Yasuda, Cardiac Unit, Massachusetts General 
Hospital, Boston, MA, Mission Internal Medical Group, Mission Viejo, CA
Background: Delayed heart rate (HR) recovery one minute after treadmill exercise 
predicts mortality. However, many patients are unable to undergo treadmill stress 
testing. We hypothesized that a blunted HR recovery after adenosine stress testing with 
supplemental exercise would be associated with increased mortality.
Methods: Stress 99m-Technetium sestamibi myocardial perfusion imaging was 
performed in 522 consecutive patients unable to perform treadmill exercise (mean ± 
standard deviation, age: 70 ± 12 years, 50% men) with adenosine stress (0.14 mg/min/
kg for 4-5 minutes) and supplemental exercise (one arm pumping with 2.5 lbs weight). 
HRs were recorded at rest, continuously during infusion, then at 1 min. and 5 min. post-
infusion. HR recovery was deﬁned as the decrease in heart rate 5 min. post-stress from 
the peak HR obtained during infusion. Delayed HR recovery was deﬁned as a decline of 
≤12 bpm from peak HR. Images were analyzed 60 min. post-stress for ejection fraction 
(EF) using an automated program. Resting EF was also measured by two-dimensional 
echocardiography. Five year clinical follow up was available in 514 patients.
Results: Patients achieved peak HRs of 86 ± 16 bpm (57.6% of target HR) from a baseline 
of 68 ± 13 bpm at rest, 80 ± 15 bpm at 1 min. (5 ± 8 bpm less than peak), and 71 ± 13 
bpm at 5 min. (15 ± 11 bpm less than peak) post-stress. In a multiple regression analysis, 
blunted HR recovery at 5min. was associated with increasing age (p<0.0005), lower post-
stress EF (p<0.0005), a history of typical chest pain (p<0.01), and administration of beta-
blocker (p<0.05), but not to resting EF. Over 5 years of follow up there were 93 deaths 
from all causes and 38 cardiac events (cardiac death or non-fatal myocardial infarction). 
In a Cox proportional hazards model, delayed HR recovery at 5 min. predicted mortality 
(hazard ratio: 2.13, 95% Conﬁdence Interval: 1.38 to 3.29, p=0.0007) and cardiac events 
(hazard ratio: 2.59, 95% Conﬁdence Interval: 1.29 to 5.17, p=0.007) after adjustment of 
covariance. Conclusions: Delayed HR recovery 5 min. after adenosine stress testing 
with supplemental arm exercise is a powerful predictor of overall 5 year mortality and 
cardiac events.
926-14 The Prognostic Value of Pharmacologic Nuclear Stress 
Testing in Elderly Patients Undergoing Moderate to 
High-Risk Surgery
Amgad Makaryus, Marc Veneziano, Nina Kohn, Joseph Diamond, North Shore-LIJ 
Health System, New Hyde Park, NY
Background: Preoperative pharmacologic nuclear stress testing (NST) is often done in 
the very elderly (≥ 85 years) to evaluate cardiac risk. The utility of such testing in has yet 
to be evaluated. We sought to assess the ability of NST to predict peri-operative cardiac 
outcomes in these patients.
Methods: Retrospective descriptive analysis of 68 patients ≥ 85 years of age undergoing 
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pre-operative NST was done. Low-risk surgery was excluded. Peri operative major adverse 
cardiac events (MACE) were assessed, including arrhythmia, myocardial infarction, 
unstable angina, heart failure, or death. Associations between risk factors, MACE, and 
results of pre-operative NST (normal [nl], abnormal [abnl]), ejection fraction (EF<45%, 
≥45%), summed stress score (SSS≤8, ≥9), and summed difference score (SDS≤0, >0) 
were examined using Fisher’s Exact test.
Results: A Total of 69 patients (mean age 88± 2.6 yrs, 31 males) underwent pre-
operative NST. Abnormal NST found in 41 (60%) patients. Sixteen (23%) suffered post-
operative MACE. No signiﬁcant associations between risk factors and MACE. Patients 
with abnormal NST result and/or a SSS≥9 were signiﬁcantly (p<0.01) more likely to 
develop peri-operative MACE. 
Major Adverse Cardiac Events
Yes No p value
NST Result Nl 2 (7%) 26 (93%)
Abnl 14 (34%) 27 (66%) <0.01
EF <45 6 (46%) 7 (54%)
≥ 45 10 (19%) 44 (81%) 0.065
SSS ≤8 4 (11%) 34 (89%)
≥9 12 (40%) 18 (60%) <0.01
SDS ≤ 0 5 (17%) 24 (83%)
> 0 11 (29%) 27 (71%) 0.387
Conclusion: Pharmacologic nuclear stress testing is useful to assess pre-operative risk 
for elderly patients ≥ 85 years undergoing moderate to high-risk surgery. Abnormal NST, 
and more speciﬁcally a SSS ≥9, are highly predictive for the development of MACE in the 
immediate peri-/post-operative period.
926-15 Overall Myocardial Perfusion Changes by Positron 
Emission Tomography Throughout the Entire Coronary 
Vascular Tree but Not Changes Limited to the Region 
With the Most Severe Baseline Defect Predict Coronary 
Events
Stefano Sdringola, Fernando Boccalandro, Wamique S. Yusuf, Catalin Loghin, Lance K. 
Gould, The Weatherhead P.E.T. Center and the University of Texas at Houston, Houston, TX
BACKGROUND. Net overall changes in regional myocardial perfusion throughout 
the entire coronary tree, as opposed to changes in regional perfusion, have not been 
described during long-term regression or progression of coronary artery disease (CAD) 
or related to clinical outcomes.
METHODS. 409 patients (pts) with CAD undergoing dipyridamole positron emission 
tomography (PET) at baseline and after 2.6±1.4 years were followed over 5 more years 
for coronary events. PET images were objectively quantiﬁed by automated software for 
changes in severity of the (i) Baseline worst quadrant indicating the worst ﬂow limiting 
stenosis at baseline PET (ii) Follow-up worst quadrant, indicating the worst stenosis on 
follow-up PET (iii) Maximal change quadrant, indicating the largest change of any same 
quadrant pair from baseline to follow-up images.
RESULTS. At follow-up PET, new regional perfusion defects were seen in 40% of pts. In 
77% of pts, the greatest change was in a quadrant different from the worst baseline defect. 
The maximal change quadrant improved in 70% of pts on intense lifestyle/pharmacologic 
lipid treatment, in 48% on moderate treatment and in 39% on poor treatment (p<0.0001). 
By multivariate regression analysis involving clinical and PET variables adjusted for size-
severity of the baseline PET defects, overall combined quadrant changes integrated 
throughout the whole heart independently predicted cardiovascular events at long-term 
follow-up (OR 3.3; 95% CI 5.9±2.1, p = 0.01). In contrast, changes in the severity of the 
baseline worst defect (OR 0.99; 95% CI 1.2±0.6, p = 0.5) or of any single baseline-to-
follow-up quadrant pair did not.
CONCLUSIONS. By PET, 77% of pts with CAD had greatest perfusion changes in areas 
different from baseline worst perfusion defect and 40% developed new perfusion defects. 
Changes in perfusion defects integrated throughout the entire coronary tree predicted 
coronary events, whereas changes in the worst ﬂow limiting stenosis at baseline or in 
any one segment of myocardium did not. This data provides the ﬁrst direct evidence on 
mechanisms for disproportionately greater reduction in cardiac events than changes in 
single stenosis severity with lipid treatment.
926-16 Effect of CT Beathing Protocol on Attenuation 
Corrected SPECT Distribution in Normal Myocardium
Edward P. Ficaro, James N. Kritzman, Sujoya Dey, Loretha L. Freeman, Elaine E. Battle, 
James R. Corbett, University of Michigan Health System, Ann Arbor, MI
Background: To minimize patient radiation dose, a single CT acquisition that can be used 
for calcium scoring and attenuation correction (AC) for SPECT is desired. The objective of 
this study was to evaluate two breath-hold CT protocols compared to a shallow breathing 
CT protocol for AC SPECT imaging.
Methods: SPECT/CT images were acquired on twenty patients with a low (≤5%) pretest 
likelihood for CAD. For each patient, CT images were acquired during (a) shallow, free 
breathing (SFB) for 30 sec, (b) end-tidal expiration breath-hold (BHE), and (c) early tidal 
inspiration breath-hold (BHI). AC SPECT images were reconstructed using each CT 
attenuation map with and without manual coregistration of the SPECT and CT images. 
Manual coregistration was performed independently by two technologists to assess 
variability in the coregistration process. Using 4D-MSPECT software, normal distributions 
were computed for each breathing protocol (n=3) and each processing (x3). Regional 
differences between databases were computed using a 9 segment overlay.
Results: Without coregistration, the normal AC distribution for BHI showed signiﬁcantly 
more non-uniformity and was statistically different to both SFB and BHE in 5 segments 
and globally (p<0.01). BHE and SFB were nearly equivalent with only marginal 
differences in 4 segments and globally (p=0.03). During coregistration, SFB and BHE CT 
maps visually showed smaller degrees of misregistration errors to the SPECT images 
than BHI, but nearly all studies required some manual registration. With registration, SFB 
and BHE were statistically equivalent for all segments. A comparison of BHI and SFB 
still showed 4 segments with differences (all smaller), but globally both were equivalent. 
Despite the larger misregistrations errors between BHI CT and SPECT, the variability 
in the coregistration process was least (p=NS) for BHI and greatest for SFB (p<0.05). 
Patients preferred BHI to BHE.
Conclusions: Since coregistration of CT and SPECT images is necessary for accurate 
AC SPECT, breath-hold protocols are viable alternatives to SFB CT protocols as is 
commonly used in cardiac PET-CT imaging. Additional data is warranted to determine 
whether BHE is more optimal than BHI.
926-17 Perfusion Defects in the Absence of Abnormal Wall 
Motion and Thickening Are Not Clinically Signiﬁcant in 
Chest Pain Patients Undergoing Acute Rest Myocardial 
Perfusion Imaging
Michael C. Kontos, Anthony Haney, Robert L. Jesse, Joesph P. Ornato, James L. Tatum, 
Virginia Commonwealth University, Richmond, VA
Background: Rest myocardial perfusion imaging (MPI) is increasingly being used 
to identify ACS among apparently low risk chest pain patients (pts). High risk pts are 
identiﬁed by the presence of a perfusion defect in conjunction with abnormal wall motion/
thickening (WM/WT). However, the signiﬁcance of a perfusion defect with normal WM/WT 
is unclear. 
Methods: As part of a standard chest pain evaluation protocol, low to moderate risk 
pts undergo rest MPI for further risk stratiﬁcation. Images were classiﬁed as: abnormal 
(ABNL): a perfusion defect with abnormal WM/WT in that area; normal (NL): no signiﬁcant 
perfusion defects; and Not Acute: perfusion defect(s) with underlying normal WM/WT. 
Serial marker analysis was performed in all pts to exclude MI. TnI elevations were based 
on ACC/ESC criteria, and CK-MB MI was deﬁned as a CK-MB elevation in the presence 
of TnI (+). Further diagnostic testing was based on clinical, historical, MPI and marker 
results. 
Results: Over a 5 year period, 2,826 consecutive pts (40% ABNL, 32% NL, 27% Not 
Acute) underwent rest MPI and had serial marker assessment. Outcomes are shown 
below. There was no signiﬁcant difference in outcomes for those with NL vs Not Acute 
MPI. Both groups had signiﬁcantly less (all p<0.001) events when compared to pts with 
ABNL MPI. Conclusions: Perfusion defects in the absence of WM/WT abnormalities on 
rest MPI in chest pts have minimal clinical signiﬁcance. They should be considered as 
negative for ACS for determining further diagnostic testing.
CK-MB MI TnI (+) Revasc TnI (+) or Revasc
Abnormal (n=1140) 10% * 15% * 16% * 24% *
Not Acute (n=769) 1.7% 4% 5.6% 8.1%
Normal (n=916) 1.5% 3.5% 5.1% 7.8%
*=p<0.001 compared to normal and not acute; Revasc=revascularization
 
926-18 Blunted Heart Rate Response as a Predictor of Cardiac 
Death in Patients Undergoing Dipyridamole Stress 
Technitium-99m Sestamibi Gated Single Photon 
Emission Computed Tomography Myocardial Perfusion 
Imaging
Anuj R. Shah, Haris Athar, Gavin L. Noble, Alan W. Ahlberg, Deborah M. Katten, Gary V. 
Heller, University of Connecticut - Hartford Hospital, Hartford, CT
Background: A blunted heart rate response (bHRR) to exercise or vasodilator stress 
is a negative prognostic indicator, but has not been evaluated with gated stress Tc-99m 
sestamibi single photon emission computed tomography (SPECT) myocardial perfusion 
imaging (MPI).
Methods: We assessed 3127 consecutive patients without known coronary artery 
disease, undergoing dipyridamole stress Tc 99m SPECT MPI. HRR was calculated as 
a ratio between the peak heart rate (PHR) after dipyridamole and the resting heart rate. 
HRR < 1.20 was considered blunted. Ejection Fraction (EF) < 50% and 17 segment 
summed stress score (SSS) > 3 were deﬁned as abnormal. Rate pressure product (RPP) 
was derived from peak systolic blood pressure (PSBP) and PHR.
Results: The mean age was 68 + 12 years, 32% had diabetes and 4.5% had beta-
blockers on the test day. Follow up rate was 91% (mean 30 months). Patients with 
abnormal bHRR had lower RPP (10434 + 2597 for bHRR vs 12423 + 3335 for normal), 
but comparable PSBP (126 for bHRR vs 132) suggesting HR driven RPP. bHRR was 
signiﬁcantly associated with an increased risk of cardiac death overall (p < 0.001) as well 
as across all SSS and EF subgroups (table). In subgroup analysis, bHRR remained a 
predictor of CD in diabetics (p < 0.03), and patients without beta-blockers (p < 0.0001) but 
not in patients who took beta-blockers in morning of stress test.
Conclusions: A blunted heart rate response to vasodilator stress predicts increased 
cardiac death rates beyond perfusion and function information
Cumulative Cardiac Death
HRR < 1.20, % (numbers) HRR > 1.20, % (numbers P value
Abnormal EF and SSS 17.0 (93/548) 5.7 (9/158) <0.001
Abnormal EF or SSS 7.8 (32/409) 4.3 (11/255) 0.074
Normal EF and SSS 2.6 (25/957) 1.0 (8/800) 0.013
 
ACC_2006_3_DiagnosticTest A.indd   108 1/4/06   6:02:41 PM
JACC February 21, 2006 ABSTRACTS - Diagnostic Testing  109A 
D
iagnostic Testing
926-29 Prognostic Value of Regional Left Ventricular Functional 
Assessment in Patients Undergoing Exercise or 
Pharmacologic Gated SPECT
Athanasios Kapetanopoulos, Alan W. Ahlberg, David M. O’Sullivan, Deborah M. Katten, 
Gary V. Heller, Henry Low Heart Center, Hartford Hospital, University of Connecticut, 
School of Medicine, Hartford, CT
Background: Patients undergoing pharmacologic gated SPECT have higher cardiac 
event rates than those who undergo exercise with either perfusion or global left ventricular 
(LV) parameters. We examined the prognostic value of regional LV function with exercise 
and pharmacologic gated SPECT.
Methods: A prospectively gathered database of 10,337 patients, who underwent rest/
stress Tc-99m sestamibi gated SPECT was analyzed. Patients with early (< 60 days) 
revascularization were excluded. Follow-up was 92% for 29 +/- 17 months. Summed wall 
motion score (SWMS) was calculated using the 17-segment model and EF generated 
using the QGS software. Multivariate analysis determined the independent predictors of 
cardiac death (CD) and myocardial infarction (MI). Global and regional LV function was 
considered “preserved” (EF>45% / SWMS<4), “mildly-moderately impaired” (EF=30-44% 
/ SWMS=4-30), and “severely impaired” (EF<30% / SWMS>31).
Results: Patients had exercise (n=4063), or pharmacologic (n=4318) stress. 
Pharmacologic stress, EF and SWMS were independent predictors of CD (wald x2 29.558, 
46.181, 8.38, p<0.01). Using either SWMS or EF there was an increase in the annualized 
CD rate as LV function deteriorated, and pharmacologic stress was associated with a 
higher CD rate compared to exercise (ﬁgure).
Conclusion: Visual assessment of regional wall motion from gated SPECT is highly 
effective in risk stratiﬁcation for cardiac death, even in the subgroup of patients undergoing 
pharmacologic stress.
926-30 Prognostic Value of Cardiac Sympathetic Activity 
Evaluated by Scintigraphics 123I-MIBG Imaging Pre and 
Post Resynchronization Therapy
Martino Martinelli, Silvana D’Orio Nishioka, Simone Cristina Soares Brandão, 
Clementina Di Giorgi, Cláudio Meneguetti, Marcelo Vieira, Viviane Hotta, Anísio 
Pedrosa, Sérgio Siqueira, Eduardo Sosa, José F. Ramires, Heart Institute (InCor) 
Medical University School, São Paulo, Brazil
Background: sympathetic nervous system (SNS) activation plays an important 
role in the physiopathology of heart failure (HF). Heart imaging with an analogue of 
norepinephrine, 123I-meta-iodobenzylguanidine (123I-MIBG), can be used for the non-
invasive SNS assessment, and could be considered an useful prognostic tool as well as 
for the therapeutic follow up of such patients (pts). We ought to analyse SNS behaviour 
comparing 123I-MIBG imaging pre and post Cardiac Resynchronization Therapy (CRT), 
and to correlate such data to survival.
Methods: prospective study, 21pts (60±18years, 52%males), with HF (FC II-IV), left 
bundle branch block (QRS>130ms), LV ejection fraction<35%, under pharmacological 
optimized treatment, underwent CRT. We analysed Heart/Mediastinum (H/M) later 
index and the 123I-MIBG washout rate (WO), pre and in the 3 month follow up. Studied 
parameters were correlated to survival. To statistical analysis we employed Wilcoxon and 
Mann-Whitney tests, p<0.05.
Results: Pre CRT, 2 (12.5%) pts were in NYHA FC II, 13 (81%) pts in FC III, 1 (6.5%) 
pts in FC IV. Post CRT, 9 (56%) pts were in NYHA FC I, 4 (25%) pts in FC II, 2 (12.5%) 
pts in FC III, 1 (6.5%) pts in FC IV. Six (37.5%) pts died. H/M index ranged from 1.39(pre) 
to 1.57 (post) (p=ns); WO ranged from (pre) 48.03% to 39.84% (post) (p<0,05). H/M 
index showed different values (pre CRT) relative to pts who survived (H/M=1.58) or died 
(H/M=1.17)(p=0.006).
Conclusions: In pts with HF, CRT improved FC and SNS cardiac activity. Adverse clinical 
outcome (death) was associated to lower H/M later 123I-MIBG index, pre CRT.
926-31 Up-Regulation of Pro-Platelet Basic Protein in Older 
Men with Obstructive Coronary Disease as Determined 
by Positron Emission Tomographic Perfusion Imaging: 
A New Noninvasive Marker for Coronary Artery 
Disease?
Michael E. D’Angelo, Deborah Leonard, Robert Greene, Christopher Greene, Brian 
Leonard, Shannon Frank, Joseph G. Oliverio, Victoria Shelton, Jennifer Moore, Lenore 
McDonald, Michael E. Merhige, The Heart Center of Niagara, Niagara Falls, NY, Niagara 
University, Lewiston, NY
Background: Coronary disease (CAD) patients have been found to have 108 genes which 
are differentially expressed compared to controls without CAD. Three of these, the chemokines 
Pro-Platelet Basic Protein (PBP), and Platelet Derived Factor 4 (PF4), and Coagulation Factor 
13 (F13-A) up-regulate producing plasma proteins. We hypothesized that expression of these 
three markers in blood would identify patients with obstructive CAD.
Methods: 35 sequential patients referred for rest / dipyridamole stress PET myocardial 
perfusion imaging (PET MPI) underwent assessment of gene expression in peripheral 
blood lymphocytes for PBP, PF4, and F13-A. Venous blood was collected in PAX gene 
tubes, and total RNA was isolated with Versa-gene RNA puriﬁcation and on-column 
DNAse treatment; puriﬁed RNA was then stored at -80°C, for quantitative reverse 
transcription polymerase chain reaction (PCR). Each unknown cDNA sample was run in 
triplicate, compared to pooled cDNA from 6 normals and relative gene expression was 
then calculated.
Results: Stress induced perfusion defects were found in 1 of 15 women and 8 of 20 men. 
Gene expression was similar for PF4 and F13-A in men and women with and without 
stress induced perfusion defects. Gene expression of PBP is shown below.
Conclusion: PBP gene expression is signiﬁcantly up-regulated in older compared to 
younger men, and is associated with a high incidence (70%) of obstructive CAD. PBP 
may serve as a non-invasive marker of obstructive CAD in men over 60.
Relative Expression of PBP Pts. with Obstructive CAD P value
Men > 60 1.10* 7 / 10
0.02*
Men < 60 0.61* 1 / 10
Women > 60 1.28** 0 / 7
0.78**
Women < 60 1.17** 1 / 8
926-32 Can Exercise Myocardial Perfusion SPECT Continue to 
Predict Patient Outcomes Long After Testing? Results 
of a 10-Year Follow-Up Analysis
Daniel S. Berman, Heidi Gransar, Xingping Kang, Leslee J. Shaw, Rory Hachamovitch, 
Ishac Cohen, Sean W. Hayes, John D. Friedman, Guido Germano, Romalisa Miranda-
Peats, Alan Rozanski, Cedars-Sinai Medical Center, Los Angeles, CA
Background: While myocardial perfusion SPECT (MPS) defect size is a strong 
independent predictor of short-term mortality risk, its incremental value for prediction of 
long-term risk is virtually unknown. Thus, we evaluated the ability of MPS to predict all-
cause mortality (ACM) long after testing in a group of diagnostic pts undergoing exercise 
MPS.
Methods: We identiﬁed 5,689 consecutive pts (61% men, 61±13 yrs) with suspected 
CAD undergoing exercise MPS and followed up for 10.1±1.7 years. Pts with known CAD, 
valvular disease or nonischemic cardiomyopathy were excluded. Pts were divided into 
groups by <2%, 2-4%, 5-10%, 11-20%, and >20% myocardium (myo) with stress defect, 
deﬁned from normalized summed stress score.
Results: There were 757 deaths [annualized ACM rate 1.4% (95% CI 1.3-1.5%)]. Stress 
defect was predictive for ACM (p<0.001) after adjusting for other multivariable predictors 
of outcome including pretest likelihood of CAD, sex, hypertension, high cholesterol, 
smoking, abnormal resting ECG, and shortness of breath. Risk adjusted survival by % 
myo with stress defect is shown (Figure). Hazard ratios (95% CI) for stress defect 2-4%, 
5-10%, 11-20%, and >20% were 1.40 (1.10, 1.78), 1.99 (1.62, 2.44), 2.32 (1.82, 2.96), 
2.84 (2.23, 3.61), respectively.
Conclusion: Stress defect by MPS was a potent independent predictor of long-term ACM 
in diagnostic patients. Risk of ACM increased in each category of MPS, including the 
equivocal group with stress defect of only 2-4%.
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926-33 Evidence of Myocardial Adrenergic Innervation 
Abnormalities in Hyperlipidemic Subjects: The Effect of 
Statins
Mary E. Marketou, Evangelos A. Zacharis, Sophia I. Koukouraki, Vassilis K. 
Prassopoulos, Dimitris Arfanakis, Flora Karageorgou, Nikolaos S. Karkavitsas, Panos E. 
Vardas, Heraklion University Hospital, Heraklion, Greece
Background: Hyperlipidemia results in myocardial perfusion abnormalities even in the 
absence of any organic heart disease. We investigated the association of dyslipidemia with 
myocardial adrenergic innervation disturbances using I 123 -meta-iodobenzylguanidine 
(MIBG) and assessed the effect of atorvastatin (A) therapy thereupon.
Methods: We included 15 hyperlipidemic subjects with no organic heart disease (10 
men, aged 49±10 years, total cholesterol>240 mg/dl, LDL-C>160mg/dl), while 15 healthy 
volunteers served as a control group. All the subjects underwent planar and SPECT 
myocardial imaging of the heart after an intravenous infusion of 5mCi MIBG. Heart to 
mediastinum ratio (H/M) was used for quantitative assessment of adrenergic innervation, 
while SPECT scintigraphy evaluated the regional distribution of adrenergic activity. All 
the hyperlipidemic subjects received A 40 mg/day for 6 months and the MIBG study was 
repeated.
Results: The H/M ratio at 10 min and 4 hours in hyperlipidemics was 1.80 ± 0.21 and 
1.75 ± 0.20 respectively; signiﬁcantly lower than normals (2.25 ± 0.9 and 2.19 ± 0.10 
respectively, p<0.05 for both) and was improved under A treatment (1.95 ± 0.7 and 1.9 
± 0.10 respectively, p<0.05). During SPECT scintigraphy, ten hyperlipidemic subjects 
(66.6%) showed defects in the inferior wall, ﬁve (33.3%) displayed additional regional 
disturbance in myocardial adrenergic activity in the anterior wall and ﬁve subjects (33.3%) 
in the apex, which were ameliorated on re-evaluation, mostly in the inferior and anterior 
wall. No regional disturbances were detected in healthy subjects.
Conclusions: This is the ﬁrst study to show a high prevalence of myocardial adrenergic 
innervation disturbances in hyperlipidemic subjects, while the A effect further intensiﬁes 
the beneﬁcial role of statins.
926-34 Prognostic Value of Regional Left Ventricular Functional 
Assessment From Stress Tc-99m Sestamibi Gated 
SPECT
Athanasios Kapetanopoulos, Alan W. Ahlberg, David M. O’Sullivan, Deborah M. Katten, 
Gary V. Heller, Henry Low Heart Center, Hartford Hospital, University of Connecticut, 
School of Medicine, Hartford, CT
Background: Perfusion variables from gated SPECT are most useful in predicting 
nonfatal myocardial infarction (MI), whereas global left ventricular (LV) ejection fraction 
(EF) predicts cardiac death (CD). There are only limited data on the value of visually 
assessed regional LV function in risk stratiﬁcation.
Methods: A prospectively gathered database of 10,337 patients who underwent rest/
stress Tc-99m sestamibi gated SPECT was analyzed. Summed stress score (SSS) and 
summed wall motion score (SWMS) were calculated using a standard 17-segment model. 
Post-stress EF was generated using QGS software. Follow-up was 92 % over 29 +/- 
17 months. Patients with early (< 60 days) revascularization were excluded. Multivariate 
analysis was performed to determine the independent predictors for CD and MI. EF>45% 
and SWMS<4 were considered normal.
Results: Among the gated SPECT variables, EF, SWMS and LV cavity size at rest, were 
independent predictors of CD (wald x2 46.181, 8.38, 6.253 with p<0.001, 0.004 and 0.012 
respectively), while SSS was an independent predictor of MI (wald x2=10.838, p<0.001). 
Among patients with normal EF, abnormal SWMS was associated with higher CD rate 
than normal SWMS (1.35% [24/725] versus 0.43% [65/6152], p=0.003). Moreover, 
effective risk stratiﬁcation was achieved using EF and SWMS in combination (ﬁgure).
Conclusion: Visually assessed regional LV function during gated SPECT provides 
additional information to calculated EF in risk stratiﬁcation for cardiac death.
926-35 Prediction of Cardiac Events in Patients With 
Hypertrophic Cardiomyopathy: Usefulness of MIBG 
Myocardial Scintigraphy
Hidenobu Terai, Hidekazu Ino, Noboru Fujino, Katsuharu Uchiyama, Kenshi Hayashi, 
Tetsuo Konno, Tatsumi Hayashi, Kenichi Nakajima, Junichi Taki, Masami Shimizu, 
Molecular Genetics of Cardiovascular Disorders, Kanazawa University, Kanazawa, 
Japan
Background: In HCM, abnormalities in MIBG scintigraphy have been demonstrated. 
However, there are few data on the use of MIBG scintigraphy for the prognostic 
assessment of patients with HCM.Objectives: To evaluate the relationship between 
abnormalities in MIBG scintigraphy and prognosis in HCM.
Methods: We performed MIBG scintigraphy in 55 HCM patients. With MIBG imaging, 
the washout rate (WR) was analyzed, and divided into two groups according to WR (WR 
cutoff point was selected to deﬁne more or less than two standard deviations of the mean 
value in the control group): 25 HCM patients with high WR and 30 HCM patients with low 
WR. Cardiac events were deﬁned as sustained VT, hospital admission for heart failure, 
and cardiac death.
Results: During follow up (mean, 3.4 years), 16 patients underwent cardiac events: 
4 sustained VT, 12 admissions for heart failure, and 7 cardiac deaths. Cardiac events 
occurred more frequently (52%) in the high WR group than low WR group (10%). Kaplan-
Meier analysis revealed a signiﬁcantly higher rate of cardiac events in the high WR 
group (p<0.001). The logistic multiple regression analysis including other parameters for 
prediction of cardiac events revealed that WR was an independent predictor of cardiac 
events (p<0.05).
Conclusions: In HCM, WR may be related to the risk of cardiac events and be an 
independent predictor of prognosis.
ORAL CONTRIBUTIONS
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Transthoracic Echocardiography: Still 
Viable
Monday, March 13, 2006, 7:00 a.m.-8:30 a.m.
Georgia World Congress Center, Room B314
7:00 a.m.
805-3 Time Resolved Sequence of Left Ventricular Flow 
Redirection during Isovolumic Intervals of the Cardiac 
Cycle
Partho P. Sengupta, Bijoy K. Khandheria, Josef Korinek, Arshad Jahangir, Shiro 
Yoshifuku, Ilija Milosevic, Marek Belohlavek, Mayo Clinic, Rochester, MN
Background: Asynchronous deformation of the left ventricle (LV) during isovolumic 
contraction (IVC) and relaxation (IVR) has been suggested to represent a transient 
feature of the myocardial wall mechanics that reshufﬂes the direction of blood ﬂow. We 
sought to clarify the role of isovolumic intervals during a cardiac cycle by visualizing the 
features of intracavitary ﬂow directly in-vivo by using high resolution ﬂow Doppler and 
digital particle imaging velocimetry (DPIV).
Methods: In 10 porcine hearts beating in situ, changes in LV cavity ﬂow during a cardiac 
cycle were recorded using Doppler (> 200 frames/s, Vivid 7, GE Healthcare) and contrast 
echocardiography (DeﬁnityTM). Variations in the direction of LV ﬂow, and timing of aortic 
and mitral valve movements were recorded at baseline and following LV epicardial (n=5) 
and right atrial pacing (n=5). Two dimensional digital particle image velocimetry (DPIV) 
images were analyzed ofﬂine from high temporal resolution B-mode contrast images 
(Insight 6, TSI Inc.).
Results: A good correlation was seen between DPIV and Doppler echocardiography (r = 
0.92, P < 0.001) for the timing of longitudinal velocities obtained during different phases 
of the cardiac cycle. During IVC, LV ﬂow accelerated towards the outﬂow forming a large 
anterior vortex. Whereas, IVR produced an intracavitary ﬂow which was initially directed 
towards the apex, followed by a brief reversal towards the LV base. Epicardial pacing from 
the LV base resulted in an electromechanical delay which altered blood ﬂow redirection 
and delayed mitral valve closure (31±13 vs. 62±16 ms, P = 0.004) and timing of peak axial 
IVC ﬂow velocity (52±17 vs. 88±30 ms, P = 0.04).
Conclusions: Isovolumic intervals are not periods of hemodynamic stasis. Rather, 
dynamic ﬂow rearrangements stabilize and redirect streams into an axial momentum 
that transit smoothly into phases of suction and ejection. An aberrant electromechanical 
activation alters ﬂow redirection and delays mitral valve closure. Normal electromechanical 
activation through the His-Purkinje system in mammalian hearts is inherently suited for 
reinforcing an efﬁcient intracavitary ﬂow redirection during isovolumic periods.
7:15 a.m.
805-4 Does Standard Normalization for Body Size Variables 
Actually Work?
Tomas G. Neilan, Aruna D. Pradhan, Arthur E. Weyman, Massachusetts General 
Hospital, Boston, MA
Background: Because body dimensions (height (HT), weight (WT), body surface area 
(BSA), and body mass index (BMI)) inﬂuence a wide range of physiologic variables and the 
size of cardiac chambers, it is common practice to correct for differences by the process 
of scaling. Scaling, the process of normalization of a physiological variable, such as 
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cardiac dimensions, to body size, has traditionally been performed via isometric methods 
which involves dividing the variable of interest by one of these measures of size to the ﬁrst 
power. This assumes a linear, proportional relationship between the physiological and the 
body size variable, and may be ﬂawed. Allometric modeling offers an alternate approach 
which allows for estimation of non-linear associations between variables. Therefore, using 
left atrial dimensions (LAD), we aimed to determine the optimal scaling technique in a 
large group of adult echocardiographic normals.
Methods: We studied 15,667 consecutive echocardiographically normal adults. Mean 
age 40±14 years; LAD 32±4 mm; BW 72±17 kg; HT 1.7±0.2 m; BSA 1.8±0.2 m2; BMI 
25±6 kg/m2. LAD was normalized by each size variable using both isometric and 
allometric methods.
Results: LAD correlated with all size variables (r=0.20 to r=0.45). Simple isometric 
normalization (e.g. LAD/BSA) actually increased the correlation with all body size 
variables (r=-0.27 to -0.80). Correction by the optimal allometric exponent (AE) (BW= 
0.262; HT=0.428; BSA = 0.449; BMI= 0.266) removed the effects of the indexed variable, 
with BW and BSA best removing the effects of all measures of body size. The proportion 
of variance of LAD explained by BW was 21.4% compared to only 3.9% for HT. There 
were minimal, but statistically signiﬁcant, age-, gender- and obesity-related differences in 
the AE (e.g. BW AE for males = 0.257 vs. females 0.253).
Conclusion: The standard isometric corrections for body size fail to make appropriate 
correction and in fact increase the relationship of the indexed parameter to all body size 
measures. Correction using the optimal AE removes the effect of that variable, with WT 
and BSA best removing the effect of body size. In adults, HT accounts for a relatively 
small percentage of the variance in LAD.
7:30 a.m.
805-5 Serial Echocardiograms in Patients With Cardiogenic 
Shock: Analysis of the Shock Trial
Loran Yehudai, Harmony R. Reynolds, Scott A. Schwarz, Shannon M. Harkness, Michael 
H. Picard, Ravin Davidoff, Judith S. Hochman, NYU School of Medicine, New York, NY
Background: Previous analysis of echocardiograms at presentation with cardiogenic 
shock (CS) has shown that LV EF and mitral regurgitation (MR) severity were predictors of 
1 yr survival. We hypothesized that early revascularization is associated with improvement 
in LV function, LV size and MR.
Methods: The SHOCK trial randomized pts with acute MI and CS to emergency 
revascularization or medical stabilization. This study analyzed pts by treatment received. 
Echocardiograms done at presentation (early echo) and again at 2 wks (or discharge, 
whichever came ﬁrst; late echo) were analyzed for qualitative (n=87) and quantitative 
(n=64) changes.
Results (See Table): Mean age was 64 ± 11; 69% were male and 64% white. Pts with 
late echo had better 30 day survival than pts without (86.2% vs. 33.3%, p<0.001). Early 
revascularization was associated with more improvement and less worsening in LV 
function (improved in 39.4 vs. 24.1%, no change in 54.5 vs. 53.7%, worse in 6.1 vs. 
22.2%; p=0.04) but not with changes in LV size or MR.
Conclusions: There was wide variation in changes in LV volume, EF and MR from early to 
late echo. Early revascularization is associated with improvement in LV function; however, 
a sizeable proportion of survivors of CS have no change or worsening of EF by 2 wks. 
These data must be interpreted in the context of survivor bias relative to pts who did not 
have late echo. These ﬁndings may suggest that the mechanism of beneﬁt of emergency 
revascularization is not simply an improvement in LV function.
Table 1. Early and Late Echo Parameters 
(N=64)
Early Late P
EF 33.0 ± 11.5% 32.5 ±11.7% 0.77
EDV 106.9 ± 41.9cc 123.2 ± 50.8cc <0.001
Mod-Sev MR (n=73) 30.1% 49.3% 0.44
Table 2. Change in Echo Parameters from 
Early to Late (N=64)
Improved No Change Worse
EF 23.7% 49.2% 27.1%
EDV 59.0% 13.1% 27.9%
MR (n=73) 39.7% 45.2% 15.1%
7:45 a.m.
805-6 Is Echocardiographic Atrio-Ventricular Optimization in 
Patients With Biventricular Pacemakers Needed? An 
Acute Hemodynamic Study
Kumudha Ramasubbu, Marti L. McCulloch, Nadim Nasir, William A. Zoghbi, Methodist 
DeBakey Heart Center, Houston, TX, Baylor College of Medicine, Houston, TX
Background: Echocardiography has been used to optimize intra- and inter-ventricular 
synchrony and select patients for bi-ventricular (BiV) pacing. Whether atrio-ventricular 
delay (AVD) optimization leads to further improvement in left ventricular (LV) function and 
diastolic properties has not been evaluated.
Methods: Patients who had a BiV pacemaker implanted within 48 hours for standard 
indications were enrolled. LV systolic and diastolic function were assessed at incremental 
AVD between 70ms and the intrisic AVD of the patient. Optimal AVD was deﬁned as the 
highest time velocity integral (TVI) at the aortic valve - a measure of systemic cardiac 
output. Parameters of LV systolic and diastolic function were compared at baseline and 
optimal AVD.
Results: Sixty-three patients were enrolled (19 female). Mean AVD at implantation was 
set empirically at 127±14 ms and optimal AVD with echo was 139±31 ms (p=0.002). For 
the group, mean aortic valve TVI at baseline was 20.7±6.7 cm and increased to 22.2±6.8 
cm at optimal AVD (p=0.11). A >10% increase in TVI from baseline to optimal AVD was 
seen in 22/63 patients (35%). This increase tended to be seen more often in patients with 
a longer intrinsic AVD (221±61 vs 203±43 ms, p=0.13). Patients with a > 10% increase in 
TVI also demonstrated an improvement in diastolic ﬁlling properties. E/A ratio decreased 
by 0.4 in patients with >10% TVI increase and increased by 0.02 in patients with <10% 
increase in TVI (p=0.06).
Conclusions: In the majority of patients, optimal AVD did not confer an acute signiﬁcant 
improvement in cardiac output compared to initial AVD set at implantation. However, in a 
subset of patients identiﬁed by a longer intrinsic AVD, AV optimization appears to increase 
cardiac output and improve LV ﬁlling properties. Since AV optimization modulates diastolic 
properties, a signiﬁcant impact on LV systolic properties may not be noted immediately. 
Whether AV optimization improves long-term clinic outcome remains to be evaluated.
8:00 a.m.
805-7 Acute Left Atrial Reverse Remodeling After Pulmonary 
Venous Ablation: Evaluation With Tissue Doppler 
Myocardial Velocities
Ana Clara T. Rodrigues, Marcia Caldas, Mauricio I. Scanavacca, Viviane T. Hotta, Cristiano 
F. Pisani, Eduardo A. Sosa, Wilson Mathias, Jr., Heart Institute (InCor), Sao Paulo, Brazil
Background: Non-invasive evaluation of left atrial (LA) function is challenging due to 
limitations in current methods. Tissue Doppler (TD) is an alternative means of assessing 
LA function. 
Methods:We assessed 28 patients (24 male, aged 53±2.4 years) with paroxysmal atrial 
ﬁbrillation (Aﬁb) referred for RF ablation. TD measurements were obtained at the lateral 
and septal mitral annulus (Sm, Em and Am) at baseline and 24 hours after ablation. LA 
emptying fraction (EF), estimated from LA volumes (apical 2 and 4 chamber), was given 
as the ratio of maximal - minimum LA volume/ maximal LA volume and used as surrogate 
of LA function. A control group with 23 subjects of similar age (52.1±2.6 years) and sex 
(15 male) was assessed.
Results: Heart rate was similar for Aﬁb and control. While LAEF was lower for AFib 
group, LA diameters and volumes were increased. Transmitral A and TD Am velocities 
were lower for Aﬁb group, with a moderate correlation between LAEF and septal (r= 0.63) 
and lateral (r = 0.57) Am. After ablation, a decrease in LAEF occurred in parallel with an 
increase in systolic LA volume. Septal Am decreased, with a modest correlation between 
the percent of change in LAEF and septal Am (r=0.44). The acute decrease in LAEF did 
not correlate with the number of RF pulses or clinical variables.
Conclusions: Patients with paroxysmal Aﬁb show a decrease in LA function that is not 
correlated to LA size. Shortly after ablation, there is further impairment in LA function that 
can be adequately estimated by TD velocities.
Comparison between Control and Baseline Aﬁb Groups, and AFib Group 
at Baseline and after Ablation
LA diameter 
(mm) HR (bpm) LAEF
Transmitral 
A(cm/s)
Diastolic 
volume (ml)
Systolic volume 
(ml) Septal Am(cm/s) Lateral Am (cm/s)
Control 35.2±3.8 63.7±9.4 0.53±0.06 59.5±12 41.6±12.2 20.4±2.7 9.9 ±1.3 10.2±2.6
AFib Baseline 41.1±7.0 (*) 58.5±14. 0.47±0.1(*) 56.3±14.8(*) 53.8±18.8 (*) 30.1±16.2 (*) 7.9±2.4 (*) 8.1±2.6 (*)
AFib Post 
Ablation 41.4±6.4
70.5±14.9 
(**) 0.39±0.08 (**) 50.1±15.0 (**) 55.1±20.4 34.8±15.7(**) 6.8± 1.9 (**) 7.6±2.5
(*) = p < 0.05 compared 
to control
(**) = p< 0.05 compared to 
Aﬁb baseline
8:15 a.m.
805-8 Left Atrial Size Can Identify the Highest Risk 
Multicenter Automatic Deﬁbrillator Implantation Trial-II 
Patients for Ventricular Arrhythmic Events
Andrew Zohlman, Lori B. Croft, Davendra Mehta, Martin E. Goldman, Mount Sinai 
Medical Center, New York, NY
Background: In the Multicenter Automatic Deﬁbrillator Implantation Trial (MADIT)-II, 
implantable deﬁbrillators (ICD) reduced mortality from 19.8% to 14.2% in patients with 
reduced left ventricular (LV) function and coronary artery disease over 20 months. 
However, in the control group, >80% of patients survived. Variables including QRS width, 
New York Heart Association class, LV ejection fraction (EF) or age were not predictive of 
survival. With 400,000 new eligible patients annually, the cost of ICD’s would overwhelm 
the health care budget. Left atrial volume has been identiﬁed as a predictor of morbidity 
and mortality. Therefore we sought to evaluate whether left atrial area (LAA) or other 
echocardiographic (echo) parameters could identify the highest risk MADIT-II patients.
Methods: We retrospectively reviewed all patients over the last eight years that 
had an implantable cardiac deﬁbrillator (ICD) placed from 1997 to 2005 and had an 
echocardiogram (echo) within a year of implantation. LAA, LV EF, 2-D LV size, wall stress, 
and ventricular events (episodes of ventricular ﬁbrillation and/or ventricular tachycardia) 
requiring shock as documented by their ICDs were analyzed.
Results: Of 122 patients with ICD implanted and a recent echo, 54% met MADIT-II 
criteria. There was no difference in age, QRS width, LV EF, blood pressure or wall stress 
between patients with ventricular events and non-event patients. However, LAA (31 cm2 
versus 25 cm2, p=0.0009) and LV diastolic dimension (6.6 cm versus 6.2 cm, p=0.05) was 
greater in those with at least one ventricular event.
Conclusion: LAA was strong correlate of a ventricular events which and potentially better 
identify the highest risk MADIT-II ICD eligible patients.
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ORAL CONTRIBUTIONS
806 
Stress Echocardiography: Clinical 
Observations and Technical 
Developments
Monday, March 13, 2006, 7:00 a.m.-8:30 a.m.
Georgia World Congress Center, Room B407
7:00 a.m.
806-3 Noninvasive Diagnosis of Coronary Vasospasm 
by Detection of Regional Left Ventricular Delayed 
Relaxation Following Hyperventilation With Color 
Kinesis
Katsuhisa Ishii, Takahiro Sakurai, Aya Kintaka, Takamoto Wada, Takaharu Saito, Takeshi 
Aoyama, Kunihisa Miwa, Kansai Denryoku Hospital, Osaka, Japan, Hamamatsu Rosai 
Hospital, Shizuoka, Japan
Background: The hyperventilation test (HV) has been used as a clinical tool to induce 
coronary spasm, however the diagnostic usefulness is limited because of low sensitivities 
and possible danger of hemodynamic instability during a provoked attack. Regional left 
ventricular (LV) diastolic dysfunction may persist without systolic dysfunction after an 
episode of coronary spasm. Color kinesis (CK) is an echocardiographic technology that 
facilitates the evaluation of regional wall motion.
Methods: Consecutive 56 patients (26 men; mean age 52 ±10 years) with the last chest 
symptoms within 3 weeks (12 ±5 days) were studied echocardiographically following HV. 
The patients hyperventilated with a frequency rate of 30 breaths /min for 3 min, and CK 
image were obtained 3 minutes after HV. The CK-diastolic index (CK-DI) was determined 
as the LV segmental ﬁlling fraction in the short-axis view calculated during the ﬁrst 30% 
of the diastolic ﬁlling time and used to identify regional diastolic endocardial motion delay 
during rapid ﬁlling phase (normal value: 75±8% (mean± SD)).
Results: During diagnostic coronary angiography by intracoronary injection of 
acetylcholine (ACh), 31 patients had coronary spasm and diagnosed as CSA and the 
other 25 with chest pain syndrome (CPS). Nine patients (30%) of CSA were diagnosed 
as multivessel coronary spasm. CK-DI decreased from 58 ±6 to 21±4% (p<0.001) in the 
territories perfused by the spasm vessels induced by intracoronary injection of ACh in 
the patients with CSA, whereas it essentially remained unchanged from 72±5 to 70±6% 
(NS) in the patients with CPS following HV. Regional LV delayed diastolic motion or 
decreased CK-DI≤40% following HV was detected in at least one region in 25 (81%) of 
CSA, whereas was not detected in CPS. The sensitivity and speciﬁcity for the diagnosis 
of CSA by detection of regional delayed relaxation using CK following HV were 81% and 
100%, respectively.
Conclusions: Regional LV delayed diastolic outward wall motion following HV can be 
sensitively detected in most patients of CSA. Detection of regional LV delayed relaxation 
following HV using CK is a safety and sensitive method for diagnosis of CSA, differentiation 
them from patients with CPS.
7:15 a.m.
806-4 Stress Echocardiography is More Cost-effective Than 
Stress Electrocardiography for Risk Stratiﬁcation 
of Troponin Negative Acute Chest Pain Patients: A 
Prospective Randomised Controlled Trial
Paramjit Jeetley, Leah Burden, Boyka Stoykova, Roxy Senior, Northwick Park Hospital, 
Harrow, United Kingdom
Background:The assessment of patients with coronary risk factors presenting to hospital 
with cardiac-sounding chest pain, non-diagnostic ECG and negative Troponin is clinically 
challenging. We hypothesised that stress echocardiography (SE) is more cost-effective 
and accurate than exercise ECG (ExECG) for the risk stratiﬁcation of these patients.
Methods:Patients were randomised to either ExECG or SE within 24 hours of admission. 
Patients with a low post test risk were discharged from hospital. Patients with a high 
post-test risk were treated for coronary artery disease (CAD) and underwent coronary 
arteriography. The remaining classiﬁed as intermediate post-test risk were managed 
according to standard hospital protocol. A cost analysis of tests was performed using UK 
government ﬁgures.
Results: Of a total of 433 patients, 215 underwent SE and 218 ExECG. Signiﬁcantly 
more patients in the SE group were discharged without further tests compared to ExECG 
group (77% vs 33% p<0.0001) with no difference in hard cardiac event rates (cardiac 
death and myocardial infarction) at follow-up of 9±5 months (0% vs 1.2% for ExECG and 
SE respectively p=ns). More patients in the ExECG group vs SE required further tests to 
conﬁrm or refute the diagnosis of CAD (47% vs 20%; p<0.001). Cardiac events (death, 
myocardial infarction and revascularisation) in the SE arm in low, intermediate and high 
post-test risk groups were 5%, 14% and 53% respectively, compared to 3%, 16% and 
33% (p=0.02 vs high risk SE). Cost to investigate in the SE group was signiﬁcantly less 
vs ExECG group (£364 vs £518 per patient; p<0.0001). The difference was seen in all 
pre-test TIMI risk groups ie. low (£211 vs £446), intermediate (£408 vs £511) and high 
risk (£139 vs £435).
Conclusions: In patients presenting to hospital with acute cardiac-sounding chest pain, 
non-diagnostic ECG and negative troponin, SE resulted in earlier hospital discharge, 
required fewer further tests and was more cost-effective and accurate than ExECG for 
risk stratiﬁcation of these patients.
7:30 a.m.
806-5 Long-Term Prognostic Value of Negative Exercise 
Echocardiogram: Do Stress Electrocardiographic 
Changes Really Matter?
Mouaz Al-Mallah, Karthik Ananthasubramaniam, Henry Ford Heart and Vascular 
Institute, Detroit, MI
Background: Although prior studies have indciated a low cardiac event rate in patients 
with negative exercise stress echo ( NExSE), conﬂicting evidence exists regarding the 
prognostic value of patients with positive stress electrocardiogram (SEKG) and NExSE. 
In contrast to nuclear imaging where hard cardiac event rates in this subgroup is still less 
than 1% annually, ExSE studies have indicated a 1-2% annualized event rate in such 
groups. We conducted a study to further evaluate prognosis of NExSE and explore the 
importance of SEKG changes in this setting over a long period of followup.
Methods: Retrospective study of consecutive patients who had a NExSE between 
January-December 1997. Patients were divided into 2 groups( positive or negative SEKG 
). Only those who had diagnostic SEKG based on standard ST segment criteria at peak 
were included in the positive SEKG group. Baseline demographics and SE variables were 
obtained through medical record review and the SE report. Patients were followed up for 
a median follow up duration of 95 months to identify MACE (all cause death, myocardial 
infarction, coronary angioplasty or coronary artery bypass surgery).
Results: 677 patients fulﬁlled the inclusion criteria. Patients with ischemic 
electrocardiographic were older with higher prevelance of prior coronary disease. 58 
patients with negative SE had an event (8.5%). The annual event rate was 1%. After 
a median follow up of 95 months, there was an increased MACE rate among patients 
with positve electrocardiographic changes (15 vs 8%, p=0.025). However, this was not 
signiﬁcant after adjusting for age, gender, race, hypertension, diabetes, prior coronary 
disease, adequate stress, ejection fraction. and chest pain at peak stress (p=0.2)
Conclusions: A negative stress echocardiogram in the setting of normal ejection fraction 
has low annual event rate. Electrocardiographic changes although indicating an overall 
higher event rate do not appear to independently predict worse outcomes. Hence further 
testing in these patients may be obviated in the setting of normal echo response to 
exercise, thus validating the additive favourable prognostic information provided by this 
imaging modality.
7:45 a.m.
806-6 The OPTIMIZE Trial: A Randomized Cross-Over Trial 
of Dobutamine Echocardiography, With and Without 
Deﬁnity™ Evaluating the Effect of Contrast on the 
Accuracy of Diagnosing Coronary Artery Disease
Juan C. Plana, Issam Mikati, Hisham Dokainish, Nasser Lakkis, John Abukhalil, Robert 
J. Davis, William A. Zoghbi, Methodist DeBakey Heart Center, Houston, TX, Baylor 
College of Medicine, Houston, TX
Background: Contrast agents can improve endocardial border deﬁnition during 
dobutamine stress echo (DSE) and enhance interpretation of regional function. To date 
however, there are no randomized trials that have evaluated the impact of contrast on the 
accuracy of DSE compared to coronary angiography.
Methods: Patients with intermediate or high probability of coronary artery disease (CAD) 
underwent two DSE studies: one with Deﬁnity™, administered as small boluses, and one 
without, at least 4 hrs apart and within a 24 hr period. Angiography was performed within 
30 days before or after DSE. Results were interpreted in a random fashion by a single 
observer, blinded to all clinical data.
Results: 108 patients underwent the two DSE studies; similar hemodynamics were 
achieved. Ejection fraction at rest was 56 ± 6% and increased to 65± 12% at peak stress. 
Contrast improved the percentage of segments adequately visualized at baseline (from 
72 ± 24 % to 95 ± 8%), and more at peak stress (67 ± 28% to 96 ± 7%); both p<0.001. 
Similarly, the percent of segments with high conﬁdence for interpretation increased with 
contrast from 36% to 74%. In un-enhanced DSE, 36% of studies were normal, 51% had 
ischemia and 8% were un-interpretable, all of which became interpretable with contrast. 
When compared with angiography (n=92; 55 with CAD > 70% stenosis), the overall 
concordance of DSE interpretation was higher with contrast (68% vs. 57%; McNemar 
p=0.03). In studies that could be interpreted with un-enhanced DSE, the sensitivity and 
speciﬁcity for detection of CAD was 75% and 51% respectively and increased to 80% and 
55% respectively in contrast-enhanced DSE. As visibility and conﬁdence of interpretation 
decreased in un-enhanced studies, a greater impact of contrast on improving accuracy 
was observed (p<0.01).
Conclusions: During DSE, contrast administration improves endocardial visualization 
at rest and more so during stress, leading to higher conﬁdence of interpretation and 
accuracy in evaluating CAD. The lesser the endocardial border visualization is, the higher 
the impact of contrast echocardiography on accuracy.
8:00 a.m.
806-7 Three-Dimensional Stress Echocardiography Shortens 
Imaging Time With Excellent Concordance With 
Conventional Dobutamine Stress Echocardiography
Hyun Suk Yang, Patricia A. Pellikka, Robert B. McCully, Jae K. Oh, Joyce Kukuzke, 
Krishnaswamy Chandrasekaran, Mayo Clinic, Rochester, MN
Background: Prompt acquisition of post-stress images enhances the detection of 
regional wall motion abnormalities. This study’s goal was to compare the imaging time 
and wall motion scores (WMS) of 2D with biplane (BP) and 3D in dobutamine stress 
echocardiography (DSE).
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Methods: We prospectively enrolled 50 patients in sinus rhythm undergoing DSE. We 
used a conventional 2D probe and a matrix-array transducer (Philips Sonos 7500, x-4; 
ie33, x3-1) for two BP (60° and 120°) and one 3D full-volume image at apex. Overall 
image quality was scored by a three-grade system as (1) excellent, (2) adequate, or (3) 
uninterpretable. Segmental WMS for each test were analyzed independently.
Results: DSE was completed in all 50 patients (67±13 years). Contrast (Deﬁnity) was 
used in 17 patients for better endocardial delineation. The image acquisition times are 
in the ﬁgure. Although overall matrix-array transducer image quality was less than that of 
2D probes, 94% (BP) and 96% (3D) were interpretable (grade 1 or 2). The percentages 
of interpretable-WMS segments to total segments were 87.6% (2D vs. BP) and 85.9% 
(2D vs. 3D) at baseline, and 88.8% and 87.4% at peak. There was excellent diagnostic 
agreement between 2D and both BP (Kappa=0.87) and 3D (Kappa=0.83).
Conclusions: 1. 3D and BP matrix probes shortened image acquisition time compared 
to 2D. 2. Concordance of 3D and BP with conventional 2D WMS data in this preliminary 
study was excellent. Increasing experience with 3D machines and analysis software may 
increase yields. 
8:15 a.m.
806-8 Impact of the Change of Myocardial Velocity on 
Exercise-Induced Functional Mitral Regurgitation in 
Patients with Non-Ischemic Cardiomyopathy
Soo-Jin Kang, Jung-Hyun Choi, Byung-Joo Choi, So-Yeon Choi, Myeong-Ho Yoon, 
Seung-Jea Tahk, Gyo-Seung Hwang, Joon-Han Shin, Ajou University Medical Center, 
Suwon, South Korea
Background: Although recent data have emphasized on the clinical impact of exercise-
induced change of functional mitral regurgitation (MR), its mechanism has not been 
established.
Methods: Supine bicycle exercise was performed in 21 patients with non-ischemic 
cardiomyopathy (age 50±11 yr, LV EF<40%, ≤ mild MR). At baseline and peak exercise, 
2D-echocardiographic measurements and tissue Doppler imaging (TDI) analysis were 
obtained. VAvg was deﬁned as the average of peak systolic velocities of 6 basal LV 
segments by TDI. ∆VAvg was calculated as [peak exercise VAvg - baseline VAvg] reﬂecting 
myocardial contractile reserve.
Results: With exercise (10±2 min), VAvg increased from 4.0±0.8 to 5.5±1.0 cm/s and 
effective regurgitant oriﬁce area (ERO) of MR changed from 2.0±4.3 to 6.9±8.0 mm2. 
End-systolic wall stress (ESWS) increased from 149±52 to 165±21 (x103 dynes/cm2). The 
change of ERO (∆ERO) showed signiﬁcant correlation with end-systolic volume, area of 
incompete MV closure, EF and systolic sphericity index measured at resting and peak 
exercise. There was positive correlation between ∆ERO and ESWS (at baseline & peak 
exercise). ∆VAvg was negatively correlated with ∆ERO. On multivariate analysis, ∆VAvg and 
baseline ESWS were independent factors related to ∆ERO.
Conclusions: In patients with heart failure, exercise caused dynamic change of MR with 
variable degree. Impaired contractile reserve and inappropriately increased wall stress 
may independently affect to exercise-induced change of MR.
ORAL CONTRIBUTIONS
807 
Coronary CTA: Clinical Utility and Safety
Monday, March 13, 2006, 7:00 a.m.-8:30 a.m.
Georgia World Congress Center, Room B312
7:00 a.m.
807-3 Inﬂuence of Scan Protocols on Radiation Dose 
Estimates for Coronary 64-Slice CT Angiography
Tanja S. Meyer, Joerg Hausleiter, Ester Huber, Martin Hadamitzky, Christina Ardelean, 
Stefan Martinoff, Albert Schoemig, German Heart Center, Munich, Germany
Background: 64-slice computed tomography angiography (CTA) is becoming increasingly 
used as a method for imaging patients with suspected coronary artery disease. The 
purpose of this retrospective investigation was to compare the impact of four different 
scan protocols for 64-slice CTA on radiation dose estimates.
Methods: 180 patients underwent coronary CTA (Siemens Sensation Cardiac 64) with 
the use of different scan protocols. Three different strategies to reduce radiation dose 
were investigated: (1) ECG-dependent dose pulsing, (2) an increased pitch from 0.2 to 
0.25, and (3) a reduced tube current from 120 to 100kV. The dose was estimated from the 
“dose-length-product” and image quality was assessed by the image noise.
Results: Scan length, mean heart rate and body mass index did not differ between patient 
groups. The Figure demonstrates the impact of different scan protocols on radiation dose 
estimates. Image noise increased signiﬁcantly with the use of the higher pitch of 0.25 or 
with the reduced tube current of 100kV.
Conclusions: An effective reduction in radiation dose estimates could be achieved by 
the use of different protocols. The ECG-dependent dose pulsing signiﬁcantly reduces 
dose estimates by approximately 37% without loss of image quality. Further attempts to 
reduce radiation dose by increasing pitch or reducing tube current are traded off with a 
reduced image quality.
7:15 a.m.
807-4 64-Slice CT Angiography Is a Cost-saving Strategy for 
Patients With Mildly Abnormal Nuclear Stress Tests
Jason H. Cole, Vance Chunn, Gerry M. Phillips, Erik A. Eways, J. Andrew Morrow, M. 
Wail Hashimi, Ralph S. Buckley, Cardiology Associates, Mobile, AL
Background: Strategies available for management of patients with mildly abnormal or 
equivocal nuclear perfusion scans have traditionally included diagnostic angiography 
or medical management. However, because current guidelines mandate different 
management goals for patients with known coronary artery disease (CAD), catheterization 
is increasingly required for these patients. Computed tomography coronary angiography 
(CTA) has been proposed as an effective alternative to catheterization for many patients 
at intermediate risk for CAD. 
Methods: 206 consecutive patients with mildly abnormal or equivocal nuclear perfusion 
scans underwent CTA using volumetric, 64-slice technology instead of immediate 
catheterization at the discretion of the treating cardiologist. Patients were treated with oral 
or intravenous beta blockers to maintain a heart rate less than 70 beats per minute during 
the CT study. Studies were evaluated by a trained reader, and results were classiﬁed 
as “no evident CAD,” “mild, nonobstructive CAD,” or “potentially obstructive CAD.” Cost 
data were analyzed based on payer reimbursement for CT angiography and actual 
reimbursement for a series of patients undergoing cardiac catheterization. We modeled 
the costs of two approaches. “Selective catheterization” involved catheterization only if 
CTA showed potentially obstructive CAD. “Immediate catheterization” used invasive 
angiography on all patients with mildly abnormal nuclear scans. 
Results: Of 206 patients, 61 (29.6%) had no evident CAD on CTA. 79 (38.3%) had mild 
CAD without evidence of obstruction. 66 (32.1%) had potentially signiﬁcant CAD. Cost 
analysis revealed that the immediate catheterization approach resulted in total costs of 
$839,450 ($4075/patient). The strategy of selective catheterization resulted in total costs 
of $372,568 ($1809/patient). Thus, initial coronary CTA provided cost savings of $2266/
patient versus immediate catheterization. 
Conclusion: In clinical practice, a strategy that uses coronary CT angiography as 
a gatekeeper to catheterization is cost saving as opposed to initial catheterization for 
patients with equivocal or mildly abnormal nuclear perfusion scans.
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7:30 a.m.
807-5 Minimal Coronary Artery Calcium Score Alone Fails to 
Reliably Detect Signiﬁcant Lesions in Acute Chest Pain 
Patients
Michael J. Gallagher, Gilbert Raff, James A. Goldstein, Michael A. Ross, Brian O’Neil, 
James Wegner, Aparna Balichetty, Rajani Kosuri, William W. O’Neill, William Beaumont 
Hospital, Royal Oak, MI
Background. Normal to minimal coronary artery calcium (CAC) scores by electron beam 
computed tomography have been reported to accurately risk stratify emergency department 
(ED) patients with acute chest pain. Multi-detector CT angiography (CTA) provides high 
resolution coronary angiograms. Our objective was to evaluate whether CTA provides 
incremental information compared with CAC alone in low risk ED chest pain patients.
Methods. We prospectively evaluated 173 ED patients with acute chest pain considered 
at low risk (TIMI risk score <3). Exclusion criteria included positive cardiac biomarkers, 
ischemic electrocardiographic changes, or history of known coronary artery disease 
(CAD). All patients underwent 64-slice multi-detector CT detection of CAC and CT 
coronary angiography. Patients with CAC ≥100 and/or signiﬁcant CTA disease (≥25% 
luminal stenosis) underwent additional evaluation (stress radionuclide imaging and/or 
cardiac catheterization). Reference outcomes were deﬁned as catheterization proven 
acute coronary syndrome (ACS), coronary stenosis (core lab) ≥50%, and 30 day MACE 
(death, acute myocardial infarction, hospitalization for angina or heart failure).
Results. There were 137 patients (79.2%) with absent (CAC=0, N=117) or minimal 
(CAC=1-10, N=20) coronary artery calciﬁcation. In such patients, CTA revealed normal 
coronary arteries in 113 (82.5%), mild coronary disease (1-25% stenosis) in 5 (3.6%), 
moderate coronary disease (26-50% stenosis) in 10 (7.3%), and signiﬁcant coronary 
disease (≥50% stenosis) in 9 (6.6%) patients. Overall, 14 (8.1%) of the 173 study patients 
had catheterization proven stenoses felt to represent a culprit for ACS. In 3/14 (21.4%) of 
these lesions we found absent (N=2) or minimal (N=1) coronary artery calciﬁcation.
Conclusions. Reliance on absent/minimal CAC alone failed to identify moderate or 
signiﬁcant CAD in nearly 14% of low risk ED patients with acute chest pain. Further, 
in those patients with ACS proven by catheterization, CAC alone failed to detect culprit 
stenoses in 1 out of 5 cases. CTA identiﬁed all such signiﬁcant lesions.
7:45 a.m.
807-6 Usefulness of 64-slice Multi Detector Computed 
Tomography to Improve Diagnostic Yield in Patients 
With Chest Pain and Negative or Equivocal Exercise 
Treadmill Tests
Ronen Rubinshtein, David A. Halon, Tamar Gaspar, Nathan Peled, Jorge E. Schliamser, 
Nisan Yaniv, Moshe Y. Flugelman, Ron Ammar, Basil S. Lewis, Lady Davis Carmel 
Medical Center, Haifa, Israel
Background: Exercise treadmill testing (ETT) has limited sensitivity for diagnosis of 
coronary artery disease (CAD). We assessed the incremental beneﬁt of 64-slice multi 
detector computed tomographic (MDCT) scanning for detection of obstructive coronary 
disease in pts with chest pain and negative/equivocal ETT.
Methods: We examined 133 consecutive pts (58.2±11.8yr, 66% men) with chest pain and 
negative/equivocal ETT (<1 mm horizontal, or upsloping, ST segment depression) by non-
invasive coronary CT angiography using a 64-slice MDCT scanner (Brilliance 64, Philips) 
for presence of signiﬁcant coronary arterial narrowing >50% (arterial segments proximal to 
functional bypass grafts excluded). Acute coronary syndrome was suspected in 54 (40%) 
pts, chronic stable angina in 79 (60%), 49 (37%) had prior myocardial revascularization.
Results: MDCT showed signiﬁcant CAD in 19/76 (25%) pts with negative and 25/57 
(44%) pts with equivocal ETT (Table). Invasive coronary angiography (ICA) conﬁrmed 
MDCT ﬁndings of signiﬁcant CAD in 40/44 (91%) pts.
Conclusions: MDCT diagnosed obstructive CAD in a quarter of pts with negative ETT 
and excluded CAD in over half the pts with equivocal ETT. MDCT is an excellent tool for 
improving diagnostic accuracy in pts with chest pain, moderate pre-test probability of 
CAD and negative/equivocal ﬁndings on ETT.
MDCT and invasive angiographic ﬁndings after ETT
>50% stenosis on 
MDCT (% of ETT)
No signiﬁcant stenosis 
on MDCT (% of ETT)
Conﬁrmation of 
MDCT by ICA (%)
Negative 
ETT (N=76) 19 (25) 57 (75) 18/19 (95)
Equivocal 
ETT (N=57) 25 (44) 32 (56) 22/25 (88)
Total (N=133) 44 (33) 89 (67) 40/44 (91)
8:00 a.m.
807-7 Radiation Dose and Predictable Cancer Risk in 
Multidetector-Row Computed Tomography Coronary 
Angiography (CTCA)
Andrew J. Einstein, Javier Sanz, Santo Dellegrottaglie, Margherita Milite, Milena 
Henzlova, Sanjay Rajagopalan, The Mount Sinai Medical Center, New York, NY, 
Siemens Medical Solutions, Forchheim, Germany
Background: Recent technological advances have led to a rapid increase in the number 
of CTCA studies performed. Despite this, there is little data on radiation doses and cancer 
risks in clinical CTCA studies, nor comparisons with other modalities.
Methods: Radiation doses and predictable lifetime attributable risks (LARs) of cancer 
were determined for 50 patients having CTCA performed for clinical indications on a 16 
slice scanner. Effective doses (ED) and organ equivalent doses were determined using 
scan parameters as well as a computer model using Monte Carlo methods. Predictable 
LARs were determined with models developed in the National Academies’ Biological 
Effects of Ionizing Radiation VII (BEIR VII) report.
Results: The ED of a complete CTCA averaged 9.3 mSv, while that of a complete 
study, including calcium scoring when indicated, averaged 11.5 mSv. EDs in CTCA were 
comparable to calculated EDs in standard nuclear stress testing protocols using 99mTc (8.5 
to 9.7 mSv) and less than in 201Tl (18.9 mSv). EDs in CTCA were higher than those in most 
reports of average ED in conventional coronary angiography, although great variability is 
found in the latter (2.7 to 22.7 mSv). The mean predictable LAR of cancer incidence was 1 in 
1600, and of cancer mortality was 1 in 1900, although these varied widely between patients, 
with worst-case risk nearly 1 in 500. Most risk was due to lung cancer.
Conclusions: CTCA is comparable in terms of radiation dose to other common 
noninvasive tests for coronary artery disease.
8:15 a.m.
807-8 Immediate Coronary Artery Computed Tomographic 
Angiography Rapidly and Deﬁnitively Excludes 
Coronary Artery Disease in Low-Risk Acute Chest Pain
Gilbert L. Raff, Michael J. Gallagher, William W. O’Neill, Michael A. Ross, Brian J. O’Neil, 
James A. Goldstein, William Beaumont Hospital, Royal Oak, MI
Background: Evaluation of acute chest pain by traditional “rule-out” myocardial infarction 
protocols followed by stress imaging is expensive and time-consuming. Coronary artery 
computed tomographic angiography (CTA) has been shown to have high negative predictive 
value for the exclusion of signiﬁcant coronary disease (CAD). We hypothesized that immediate 
CTA would rapidly and deﬁnitively exclude CAD as the cause of acute chest pain.
Methods: We prospectively randomized 200 patients with low-risk acute chest pain to either 
an immediate 64-slice CTA or a standard of care (SOC) evaluation including serial cardiac 
enzymes, EKGs and sestamibi rest-stress nuclear scanning. Exclusion criteria included 
positive cardiac enzymes, EKG ST-T changes of ischemia or Thrombolysis in Myocardial 
Infarction risk score over 3. Patients undergoing CTA were discharged for luminal stenosis 
< 25%, referred to invasive angiography (CATH) for stenosis > 70%, and crossed over to 
stress testing for intermediate stenosis between (25% - 70%) or an unreadable CTA.
Results: The CTA group (N = 96) and the SOC group (N = 95) were similar in 
demographics, risk factors and Thrombolysis in Myocardial Infarction risk scores. The 
most important results of this study are that patients undergoing CTA had a signiﬁcantly 
shorter length of stay compared with SOC patients (median 6.2h vs 14.1h, p < 0.0001). In 
addition, CTA patients had a shorter time to cardiac diagnosis (median 3.3h vs 12.0h, p < 
0.0001) and lower cost of care compared with SOC patients (median $1,595 vs $1,784, p 
= 0.053), although the latter did not achieve statistical signiﬁcance. More patients from the 
CTA group underwent invasive angiography (11 vs 3, p = 0.028). CTA correctly predicted 
cath results in 10/11 (91%), and SOC correctly predicted cath results in 2/3 (67%). There 
were no signiﬁcant differences in the occurrence of major adverse cardiac events, which 
were low in both groups.
Conclusions: CTA can rapidly and deﬁnitively exclude CAD as the cause of acute chest 
pain. Immediate CTA reduces length of stay and cost of care without increasing risk.
ORAL CONTRIBUTIONS
812 
Nuclear Imaging: Novel Technologies
Monday, March 13, 2006, 9:00 a.m.-10:30 a.m.
Georgia World Congress Center, Room B407
9:00 a.m.
812-3 Non-invasive Evaluation of Regional Myocardial Strain 
and Activation of Matrix Metalloproteinases
Zakir Sahul, James Song, Jarod McAteer, Lawrence W. Dobrucki, Xenophon 
Papademetris, James S. Duncan, Francis G. Spinale, Albert J. Sinusas, Yale University 
School of Medicine, New Haven, CT, Medical University of South Carolina, Charleston, SC
Background: Matrix metalloproteinases (MMPs) are enzymes that degrade extracellular 
matrix post myocardial infarction (MI), and alter regional function. The non-invasive 
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evaluation of regional myocardial dysfunction in association with regional activation of 
MMPs following MI may improve early characterization of infarct size.
Methods: MI was created in anesthetized pigs (n = 4) by surgical ligation of marginal 
branches of LCX. 1 wk post-MI, cine MR imaging was obtained to evaluate regional 
strain using a shape-based approach that incorporates a linear elastic mechanical 
model. Transmural radial strain, was computed for 16 pies from 6-8 short axis slices. 
Pigs were injected with a 99mTc-labeled tracer (RP-805, ~25 mCi) targeted at MMPs and 
201Tl (~3 mCi) for dual isotope SPECT/CT imaging and subsequent gamma well counting 
of radioactivity, expressed as percent of injected dose per gram of tissue (%ID/g) and 
correlated with radial strain. Pies were classiﬁed as infarct, border, or remote based on 
gross histological analysis.
Results: Regional radial strain was signiﬁcantly decreased in both infarct (p<0.001) and 
border (p<0.05) regions relative to remote, reﬂecting a dysfunctional border zone. MMP 
activity was signiﬁcantly increased in the infarct region relative to remote (p<0.05).
Conclusions: The combined non-invasive of evaluation of regional myocardial strain and 
MMP activation early post-MI provides a more accurate assessment of the extent of MI, 
deﬁning a dysfunctional border zone.
9:15 a.m.
812-4 A Novel Plasmid Vector for Quantitative and 
Noninvasive Positron-Emission Tomography Imaging of 
the Therapeutic Cardiac Transgene Expression 
Guanggen Cui, Hiroshi Furukawa, Hyde Russel, Daivd Stout, Hillel Laks, Sanjive 
Gambhir, Luyi Sen, David Geffen School of Medicine in UCLA, Los Angeles, CA
Background: Previously we have shown the feasibility of noninvasively monitoring 
therapeutic gene expression in the whole heart of large animals using positron emission 
tomography (PET) imaging a co-transfected reporter gene that were contained in the 
separate plasmids.
Methods: To achieve more stable and balanced reporter and therapeutic gene 
expression, recently, we constructed two new plasmid vectors. Plasmid I (PI) contains 
a herpes simplex virus type 1 mutant thymidine kinase (HSV1-sr39tk) as the reporter 
gene and a recombinant human interleukin-10 (hIL-10), an immunosuppressive cytokine 
as the therapeutic gene driven by two identical CMV promoters. Plasmid II (PII) contains 
a CMV promoter-driven reporter gene and a SV40 promoter-driven therapeutic gene. 
We systematically examined the gene transfer efﬁciency and the correlation between the 
retention of a PET reporter probe-[18F]-FHBG, expression of sr39tk and hIL-10 genes in 
the donor hearts. Twenty-three rabbits underwent heterotopic functional cervical heart 
transplantation. Plasmids were complexed with liposome, then ex vivo intracoronarally 
delivered into the donor hearts before implantation.
Results: In allografts treated with PI, the gene transfer efﬁciency was similar for reporter 
and therapeutic genes (15±2% vs. 15±2%). In contrast, in heart treated with PII, the 
efﬁciency for reporter gene was signiﬁcantly higher than therapeutic gene (15±2% vs. 
12±3%, p<0.05). A signiﬁcant correlation was observed between the expression of 
sr39tk gene and the total myocardial [18F]-FHBG accumulation quantiﬁed in percent of 
intravenously injected [18F]-FHBG dose in both groups (p<0.001). In allografts transferred 
with PI, the correlation between hIL-10 and sr39tk gene expression was signiﬁcantly 
higher than that in allografts transfered with PII. The activity of [18F]-FHBG was also highly 
correlated with hIL-10 expression in both groups, however, a signiﬁcant higher correlation 
was observed in the allografts transfered with PI.
Conclusion: Two identical promoters driven reporter and therapeutic gene is an optimal 
vector design for quantitatively monitoring the therapeutic transgene expression using 
PET imaging.
9:30 a.m.
812-5 Clinical Value of Hybrid PET/CT Cardiac Imaging: 
Complementary Roles of Multi-Detector CT Coronary 
Angiography and Stress PET Perfusion Imaging
Marcelo F. Di Carli, Sharmila Dorbala, Atul Limaye, Uchechukwu Sampson, Raymond 
Kwong, Matthew Schenker, Martin J. Lipton, Frank Rybicki, Samuel Z. Goldhaber, Rory 
Hachamovitch, Brigham and Women’s Hospital, Boston, MA
Background: Although CT coronary angiography (CTA) provides detailed anatomic 
assessments of CAD, its value for predicting ischemia has not been deﬁned. We evaluated 
the relation between the severity of CAD based on CTA and the presence of ischemia on 
stress Rubidium-82 myocardial perfusion PET using hybrid PET/CT imaging.
Methods: We studied 100 consecutive patients (age: 57±12, 54% male) with low-
intermediate pre-test likelihood of CAD undergoing hybrid diagnostic PET/CTA (16 or 64 
MDCT) imaging in the same setting.
Results: 43 of 100 (43%) had a normal CTA, while 57 had either obstructive (≥ 50%, n=33) 
or non-obstructive (<50%, n=24) angiographic disease. Table shows accuracy of CTA for 
predicting ischemia on stress PET. Among the 79 patients with normal PET, only 39 (49%) 
had normal CTA, whereas the remainder 40 patients had varying degrees of atherosclerosis. 
The overall accuracy of CTA for identifying patients with ischemia was modest on a per-
vessel (ROC area: 0.73±0.06) and per-patient (ROC area: 0.72±0.06) basis.
Conclusions: A normal CTA has a high NPV for identifying patients without ischemia. 
However, an abnormal CTA is a poor discriminator of patients with objective evidence of 
ischemia who may require revascularization. Conversely, a normal stress PET is a poor 
discriminator of patients without subclinical coronary atherosclerosis. The results suggest 
a potential complementary role of CT and PET for optimizing post-test management 
decisions in patients with suspected CAD. 
Sensitivity 
(%)
Speciﬁcity 
(%)
Positive Predictive Value 
(PPV, %)
Negative Predictive Value 
(NPV, %)
Per-vessel 
analysis
Any disease on 
CTA 65 67 14 96
≥ 50% stenosis 
on CTA 57 87 26 96
Per-patient 
analysis
Any disease on 
CTCA 81 49 30 91
≥ 50% stenosis 
on CTA 67 76 42 90
9:45 a.m.
812-6 Integrated SPECT/CT for the Assessment of 
Hemodinamically Signiﬁcant Coronary Artery Lesions
Shmuel Rispler, Ariel Roguin, Zohar Keidar, Edward Ghersin, Doron Aronson, Robert 
Dragu, Ahuva Engel, Ora Israel, Rafael Beyar, Rambam Medical Center, Haifa, Israel
Background: Myocardial perfusion imaging (MPI) using SPECT is an established method 
for assessing the physiologic signiﬁcance of coronary lesions. Recently, CT coronary 
angiography (CTCA) has been used to detect coronary stenoses.
The experimental SPECT/CTCA [GE Light Speed16 CT Scanner combined with GE 
Inﬁnia camera] is a research hybrid imaging device that enables concurrent assessment 
of both coronary anatomy and MPI. We present the ﬁrst clinical evaluation of the SPECT/
CTCA hybrid.
Methods: Thirty seven patients (89% males, average age 56 +/- 12 years) with chest 
pain underwent SPECT-MPI and CTCA with the experimental SPECT/CTCA hybrid. All 
patients underwent coronary angiography (CA) within 4 weeks before or after the SPECT/
CTCA study. The ability of CTCA versus SPECT/CTCA to detect hemodynamically 
signiﬁcant lesion (deﬁned as a >50% stenosis on CA with reversible perfusion defects in 
the same territory) was evaluated.
Results: A total of 122 coronary segments (left main, left anterior descending, left 
circumﬂex, and right coronary artery in 37 patients) were evaluated. The sensitivity, 
speciﬁcity, positive predictive value (PPV) and negative predictive value (NPV) of CTCA 
were 93%, 73%, 31% and 91% respectively. The corresponding values for SPECT/CTCA 
were 93%, 97%, 81% and 99% respectively.
Conclusions: Evaluation of patients with chest pain using CTCA alone results in a low 
PPV. The use of combined SPECT/CTCA data results in a marked increase in the PPV 
to detect hemodynamically signiﬁcant coronary lesions. Hybrid SPECT/CTCA may help 
in planning elective interventional procedures and avoid overuse of angiography and 
coronary interventions in patients with narrowings that show no ischemia.
10:00 a.m.
812-7 Prognostic Value of Rubidium-82 Perfusion Positron 
Emission Tomography in Patients with Obesity
Keiichiro Yoshinaga, Benjamin JW. Chow, Kathryn Williams, Li Chen, Robert A. deKemp, 
Linda Garrard, Alexander Lok-Tin Szeto, Ross A. Davies, Terrence D. Ruddy, Rob S.B. 
Beanlands, University of Ottawa Heart Institute, Ottawa, ON, Canada
Background: Obesity has a signiﬁcant adverse impact on cardiovascular morbidity and 
interferes with diagnostic imaging. Positron emission tomography (PET) imaging corrects for 
tissue attenuation and may be useful in this patient population, but has not been well studied. 
The purpose of this study was to determine the prognostic role of dipyridamole rubidium-
82 (Rb-82) PET myocardial perfusion imaging on cardiac events [cardiac death, myocardial 
infarction (MI), late revascularization, and cardiac hospitalization] in obese patients.
ACC_2006_3_DiagnosticTest A.indd   115 1/4/06   6:02:44 PM
116A ABSTRACTS - Diagnostic Testing JACC February 21, 2006
D
ia
gn
os
ti
c 
Te
st
in
g
Methods: We studied 367 consecutive patients [body mass index (BMI) 30.0+14.3] who 
underwent dipyridamole PET and were followed for 3.1+0.9 years. Among these patients, 
134 (36.5%) had BMI>30 and were considered to have obesity. PET images were visually 
assessed using a 17 segment model scored on a 5 point scale (0=normal, 4=absent 
uptake). The summed stress score (SSS) was calculated (< 4=normal; 4 > abnormal). 
Results: Among the 134 patients with obesity, 23 (17.2%) cardiac events occurred, of 
which 8 (6.0%) were hard events (5 death and 3 MI) and 15 (11.2%) were soft events 
(8 late revascularization and 7 hospitalization). Patients with an abnormal SSS had a 
high annual hard cardiac event rate (6.7%/y) vs. those with normal SSS (0%/y) (log-rank 
P<0.001). Total cardiac event rates were greater with abnormal vs. normal SSS (11.1%/y 
vs. 1.5%/y, log-rank P<0.001). With multivariate risk adjusted Cox model analysis, PET 
SSS and age > 65 were independent predictors of hard and total cardiac events in 
patients with obesity. Each of the event rates for normal and abnormal SSS groups were 
not different for obese versus non-obese populations.
Conclusions: In obese patients, abnormal dipyridamole Rb-82 PET myocardial perfusion 
SSS has signiﬁcant prognostic value for predicting cardiac events including hard events 
(cardiac death and MI). The use of Rb-82 PET can contribute to the cardiac risk 
stratiﬁcation in patients with obesity.
10:15 a.m.
812-8 Comparative Value of Resting Left Ventricular 
Dysfunction and Left Ventricular Response to Stress as 
Predictors of Cardiac Mortality in Patients Undergoing 
Gated Myocardial Perfusion SPECT
Aiden Abidov, Alan Rozanski, Sean W. Hayes, John D. Friedman, Xingping Kang, Ishac 
Cohen, Guido Germano, Daniel S. Berman, Cedars-Sinai Medical Center, Los Angeles, CA
Background: The prognostic value of stress-induced decrease in LVEF in pts with rest LV 
dysfunction as assessed by gated myocardial perfusion SPECT (MPS), is unclear.
Methods: We identiﬁed 3,647 unique pts (44% women, age 65±13 yrs) who underwent 
rest-stress dual isotope gated MPS (55%-exercise) and were followed up for cardiac 
death (CD) for 3.6±1.4 yrs. For all pts, ∆EF (Rest -Stress LVEF) was calculated. The 
best threshold of ∆EF in predicting CD was established using ROC curve analysis and 
the values > this threshold were considered abnormal. Multivariable Cox proportional 
hazards analysis was used to assess the value of clinical and nuclear parameters in 
predicting CD.
Results: During follow-up, 135 CD occurred. By ROC analysis, ∆EF>5% was identiﬁed 
as abnormal. By univariable analysis, the % myocardium hypoperfused at stress (% 
Myo) was the strongest predictor of CD. By multivariable analysis, both LVEF<35%and 
∆EF>5% were independent and incremental predictors of CD after adjustment for all other 
signiﬁcant predictors. Adjusted survival curves are shown in Figure. While rest LVEF<35% 
was a more prominent predictor than ∆EF>5%, the combination of these predictors had 
signiﬁcant added negative impact on survival.
Conclusion: After consideration of % Myo, clinical and historical data, rest and stress-
induced reduction in LVEF carry an additive independent and incremental value in 
predicting CD. In pts with rest LV dysfunction, ∆EF>5% is associated with the worst long-
term cardiac prognosis.
POSTER SESSION
948 
Recent Clinical and Technical 
Developments in Stress 
Echocardiography
Monday, March 13, 2006, 9:00 a.m.-12:30 p.m.
Georgia World Congress Center, Hall B1
Presentation Hour: 9:00 a.m.-10:00 a.m.
948-1 Tissue Doppler Imaging Predicts NYHA Functional 
Class and Plasma BNP Levels in Patients With 
Hypertrophic Cardiomyopathy
Darshak H. Karia, Kevin M. Harris, Andrey G. Zenovich, Barry J. Maron, University of 
Minnesota, Minneapolis, MN, Minneapolis Heart Institute Foundation, Minneapolis, MN
Background: Hypertrophic cardiomyopathy (HCM) is characterized by diastolic 
dysfunction. However, classic diastology echocardiographic parameters, such as mitral 
inﬂow velocities (E/A), isovolumic relaxation time (IVRT) and deceleration time (DT) have 
not been useful in predicting symptoms. Doppler Tissue Imaging (DTI) has not been well 
studied to predict symptoms in HCM. Objectives: We sought to determine whether DTI in 
HCM patients correlates with NYHA functional class and plasma brain natriuretic peptide 
(BNP) levels. Methods: We evaluated conventional diastolic Doppler and DTI indices 
with assessment of functional class and plasma BNP levels in 164 consecutive HCM 
patients. Results: Early tissue septal velocities (Es’) were lower (7.4±2.8 cm/s vs 9.6±2.7 
cm/s) in NYHA class III/IV compared to NYHA class I (p<0.001, ANOVA). Mean E/Es’ in 
NYHA class I was 9±3 vs 13±5 in NYHA class III patients (p<0.001, ANOVA). However, 
none of the conventional measures (E/A, IVRT, DT) correlated with NYHA functional class 
(p=ns). Furthermore, E/Es’ correlated strongly with BNP levels (p<0.0001, r=0.40) and 
correlations were signiﬁcant for E’, A’, E/avgE’ in all 4 regions.
NYHA I NYHA II NYHA III
E’(cm/s) 9.6±2.7 8.4±2.5 7.4±2.8 p<0.001
E/E’ 9±3 10±4 13±5 p<0.001
BNP(pg/ml) 149±286 273±412 493±682 p<0.001
E/A 1.6±0.8 1.3±0.5 1.4±0.7 NS
IVRT(ms) 193±16 98±20 101±21 NS
DT(ms) 201±55 215±54 228±93 NS
Conclusions: In HCM, DTI correlated strongly with plasma BNP levels and NYHA 
functional class, and was superior to traditional transmitral ﬂow parameters in this study. 
This analysis provides insights into the pathophysiology of heart failure in HCM, and 
underscores a substantial role for diastolic dysfunction in HCM symptomatology.
948-2 Direct Ultrasound Measurement of the 3 Principal 
Components of Left Ventricular Regional Systolic 
Strain
Heather M. Hurlburt, Gerard P. Aurigemma, William H. Gaasch, Craig S. Vinch, Dennis 
A. Tighe, Jeffrey C. Hill, Theo E. Meyer, University of Massachusetts Medical School, 
Worcester, MA
Background: Tissue Doppler Imaging (TDI) permits assessment of LV regional systolic 
strain (ε) based on velocity gradients, but this technique is limited by angle dependence. 
Thus, the parameter most commonly studied is longitudinal strain (εl). However, εl is only 
one of three principal components of regional function. An ideal technique would also 
measure wall thickening (radial strain, εr) and circumferential shortening (circumferential 
strain, εc). 2D strain (2Dε) methodology, by contrast, is based on B-mode signal intensity, is 
angle independent, and thus permits determination of all 3 strain components. Our aims, 
therefore, were to use 2Dε to (1) establish normal values for εc, εr,εl and (2) compare εc 
values with circumferential shortening as assessed by M-mode midwall shortening (FSmw). 
Methods: We studied 35 normals with 2Dε (Vivid 7, GE): 21 male, 14 female, age 32 ± 11. 
Results: Mean εc, εr, εl values are shown below. Apical εl was signiﬁcantly higher than 
basal values, likely due to a preponderance of longitudinal ﬁbers in this region. Posterior 
and lateral εc were lower than anterior and septal values (see Figure). However radial 
strain (εr ) was uniform around the LV circumference. Mean εc values correlated well with 
FSmw (r=0.76, p< 0.05). 
Summary/Conclusions: Data obtained by this non-velocity based method indicate 
modest regional strain heterogeneity, as has been observed with MR tagging. 2Dε 
furnishes, for the ﬁrst time, direct ultrasound measures of mean εc.
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948-3 Doppler Derived Strain Measurements for Evaluation of 
Effects of Biventricular Pacing: Comparison With Right 
Ventricular Pacing Using Oxygen-15 Positron Emission 
Tomography
Kazushi Yukiiri, Keizo Yamamoto, Kazuyoshi Hina, Shouzou Kusachi, Yasuyoshi Iwado, 
Masakazu Kohno, Cardiovascular Institute, Sakakibara Hospital, Okayama, Japan
Background: Biventricular pecing has been reported to show superior effects than those 
of right ventricular pacing in patients with heart failure. The effects of biventricular pacing 
were , however considerably different from patient to patient. Objectives is to predict 
efﬁcacy of biventricular pacing by Doppler derived strain measurements. 
Methods: To evaluate effects of biventricualr pacing, we performed (15)O PET in 12 
patients with heart rate (HR)<50 /min to determine myocardial work efﬁciency calculated 
as follows: [systolic blood pressure(mmHg) x HR (beats/min) x left ventricular ejection 
fraction (%)]/myocardial oxygen consumption (ml/min). Myocardial work efﬁciency was 
obtained during biventricular pacing and compared with that during right ventricular 
pacing. Differences in time to peak strain and peak strain value between septum and 
lateral wall were measured before pacing and compared with myocardial work efﬁciency 
differences between right and biventricular pacing. 
Results: Siginiﬁcant correlation of the differences in time to peak strain (r=0.66, p<0.05) 
between septum and lateral wall with improvement of myocardial work efﬁciency from 
right ventricular pacing to biventricular pacing was obtained (r=0.66, p<0.05). Moreover, 
lower values of strain between septum and lateral wall signiﬁcantly correlated with the 
improvement of myocardial work efﬁciency (r=0.56, p<0.05). 
Conclusion: The present results characterized by signiﬁcant relation of strain to 
improvement of myocardial work efﬁciency from right to biventricaular pacing indicate that 
Doppler derived strain measurements may be clinically useful to distinguish responders 
from non-responders before cardiac resynchronization therapy.
948-4 Can Displacement or Strain Imaging Predict a Favorable 
Response to Cardiac Resynchronization Therapy?
Qing Zhang, Y. S. Chan, Jeffrey WH Fung, Chi Kin Chan, Gabriel WK Yip, Leo CC Kum, 
Eugene B. Wu, Pui Wai Lee, Yat Yin Lam, Skiva Chan, Li Wen Wu, Cheuk Man Yu, The 
Chinese University of Hong Kong, Hong Kong, People’s Republic of China
Background: Direct assessment of systolic asynchrony by echocardiographic methods 
is useful to predict a favorable response to cardiac resynchronization therapy (CRT). This 
study compared the predictive values of 3 different forms of tissue Doppler imaging (TDI) 
processing in predicting left ventricular (LV) reverse remodeling, namely tissue velocity, 
displacement mapping and strain mapping.
Methods: Echocardiography with TDI was performed at baseline and 3-month in 55 
patients (66±11 yrs, 72.7% male) receiving CRT. During off-line TDI analysis, the time to 
peak systolic velocity in ejection phase (Ts), the time to peak positive displacement and 
the time to peak negative strain were measured in a 6-basal, 6-mid segmental model. 
Parameters of systolic asynchrony derived by velocity, displacement and strain mapping 
were calculated as standard deviation of 12 (SD-12) and 6 basal segments (SD-6), 
maximal difference among 12 (Dif-12) and 6 basal segments (Dif-6), basal septal-to-
lateral segmental difference (sept-lat) and basal septal-to-posterior segmental difference 
(sept-post). These parameters were correlated with percentage reduction in LV end-
systolic volume (∆LVESV) and absolute gain in ejection fraction (∆EF).
Results: Among the 3 TDI processing technologies, all of parameters of tissue velocity 
correlated with LV reverse remodeling (r value from -0.49 to -0.76, all p<0.001) and 
gain in EF, but the predictive value was strongest in models with 12 LV segments. For 
displacement mapping, only the 2 parameters that included 12 LV segments correlated 
modestly with LV reverse remodeling (r=-0.36, p<0.05) and gain in EF. However, none 
of the strain mapping parameters was able to predict a favorable echocardiographic 
response. The ROC curve areas were higher for parameters of tissue velocity that based 
on 12 LV segments (areas=0.88 and 0.94) than the corresponding ones by displacement 
mapping (areas=0.72 and 0.71).
Conclusion: Tissue velocity parameters of systolic asynchrony is superior to that of 
displacement and strain mapping in predicting LV reverse remodeling response after 
CRT. Furthermore, it is suggested to measure more segments for more comprehensive 
evaluation.
948-5 Usefulness of 2-dimensional Longitudinal Strain of 
Apical Septum to Predict Functional Recovery After 
Successful Primary Revascularization Procedure in 
Anterior Wall Myocardial Infarction
Yong Hyun Park, Soo-Jin Kang, Changbum Park, Se Whan Lee, Young-Hoon Jeong, 
Eui-Seock Hwang, Jong-Min Song, Duk-Hyun Kang, Jae-Kwan Song, Asan Medical 
Center, Seoul, South Korea
Background: Even after successful priamry reperfusion therapy (PRT), adverse left 
ventricular remodeling (LVR) could occur in some patients and prediction of LVR remains 
a challenging task. We sought to test if measurement of 2-dimensional longitudinal 
strain (LS2D) is useful to predict LVR after successful PRT in patients with anterior wall 
myocardial infarction (AMI).
Methods: Fifty consecutive patients (56 +13 years, male 82%) underwent conventional 
tissue Doppler imaging (TDI) with LS2D measurement (EchoPac PC version 4.0.4) within 
24 hr after PRT. All patients showed akinesia at the apical septum, where LS2D was 
measured. Follow-up echocardiography was done at least 3 months later and increase of 
LV end-diastolic volume >15% was deﬁned as development of LVR.
Results: Twenty three patients (46%) showed LVR at follow-up echocardiography, who 
showed signiﬁcantly higher peak CK-MB level (363 + 154 vs 193 + 164 ng/ml), lower 
baseline EF (44 + 7 vs 50 + 9 %), higher baseline wall motion score index of left anterior 
descending artery territory (2.4 + 0.4 vs 2.0 + 0.5), and higher LS2D (0.3 + 6.4 vs -7.7 + 
4.8 %) compared to the others. Among them, LS2D was the only independent variable 
associated with LVR (OR 1.34, 95% CI 1.02 - 1.74, p=0.032). Using the cut-off value 
of LS2D <-5.7 %, the diagnostic sensitivity and speciﬁcity of LVR were 83% and 82%, 
respectively (area under the curve = 0.86, 95% CI 0.75 - 0.97).
Conclusions: Measurement of LS2D was useful to predict LVR after successful PRT in 
patients with AMI.
 
948-6 Acute Volume Loading Inﬂuences Left Ventricular 
Apical Twist: Studies in an Animal Model
Petra S. Niemann, Timothy Thigpen, Ling Hui, Edward Hickey, Muhammad Ashraf, Xiao 
Kui Li, David J. Sahn, Oregon Health & Science University, Portland, OR
Background: Ultrasound 2D speckle tracking (STI) can apparently deﬁne left ventricular 
(LV) twisting and torsion. We evaluated LV twisting with STI at different stages of acute 
ventricular volume loading.
Methods: We studied 5 (2.5-3.5 kg) open-chest male piglets at 2 weeks of age. Images 
were acquired with a Vivid 7 Dimension system at 14 MHz and frame rate of 165/sec, 
imaging a short-axis apical view at baseline (stage 1), post addition of 10% of total 
intravascular volume given as normal saline (NS) bolus (stage 2), and post 20% of total 
intravascular volume given as NS bolus (stage 3). Imaging at each stage was performed 
after stabilization for 5-10 min. Blood pressure, heart rate and intraventricular pressures 
were recorded simultaneously. Images were analyzed ofﬂine for 2D strain and twist using 
EchoPac PC.
Results: Synchronous ventricular activity at stage 1 started at the septum and propagated 
counterclockwise to the inferior, posterior, lateral and anterior region of the left ventricle. 
No change in activity was found at stage 2. Stage 3 volume load did inﬂuence LV torsion. A 
decrease in mean twist from 11.7±3.8 to 7.6±2.8 and a delay in mean sequential activation 
time from ﬁrst to last segment (2.28±2.3 increasing to 3.12±3.7) was observed in all 5 
piglets. Stage 3 LV twisting progresses in asynchronous fashion starting at the anterior 
segment and propagating through the septal, inferior, posterior and lateral region.
Conclusions: LV torsion and its propagation is inﬂuenced by acute volume loading.
948-7 Prolongation of Time to Peak Strain During Adenosine 
Triphosphate Stress Is a Marker of Impaired Coronary 
Flow Velocity Reserve
Tsutomu Takagi, Atsushi Takagi, Takagi Cardiology Clinic, Kyoto, Japan, Tokyo Women`s 
Medical University, Tokyo, Japan
Background: Impaired coronary ﬂow velocity reserve (CFVR) smaller than 2.0 is 
recognized as being a strong marker of signiﬁcant coronary artery disease. Prolongation 
of myocardial shorting evaluated with strain imaging during adenosine triphosphate (ATP) 
stress has been reported as a marker of myocardial ischemia.
Methods: To determine the relation between CFVR and prolongation of myocardial 
shorting, 61 patients were studied. All patients underwent ATP stress strain imaging 
and CFVR measurement using transthoracic Doppler echocardiography simultaneously. 
Time to peak strain (TPS) were measure at baseline and during intravenous ATP infusion 
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(0.14mg/kg/min). % change of TPS (%TPS) was calculated as (TPS during ATP - TPS at 
baseline)/TPS at baseline x 100. Coronary ﬂow velocities of the distal LAD were measure 
at baseline and during ATP infusion. CFVR was calculated as the ratio between mean 
diastolic ﬂow velocity during ATP infusion and mean diastolic ﬂow velocity at baseline.
Results: %TPS was negatively correlated with CFVR (r = 0.588, p < 0.0001). A cut-off 
value > 5.0% of %TPS had a sensitivity of 90%, a speciﬁcity of 95%, and diagnostic 
accuracy of 93% for the presence of impaired CFVR.
Conclusions: Prolongation of time to peak strain during ATP stress can detect impaired 
coronary velocity reserve. Quantitative strain parameter may complement current 
echocardiographic techniques for detecting myocardial ischemia. 
948-8 Time to End Systolic Velocity, a Novel Tissue 
Doppler Measurement, Correlates Best With Maximal 
Longitudinal Contraction
Adrian Fluture, Hany Aziz, Lisa Massie, Prabhdeep S. Sethi, June Heideman, Denise 
Bienvenue, James R. Cook, Leng Jiang, Tufts University, Baystate M.C., Springﬁeld, MA
Background: Tissue Doppler imaging (TDI) can identify cardiac asynchrony. Time to 
maximal contraction (TMC) in M-mode is a direct measure of mechanical LV synchrony. We 
hypothesized that in TDI, time to end systolic velocity (TESV) (the time from QRS onset to 
the point at which the systolic velocity reaches 0 m/s) represents the time from QRS onset 
to maximal contraction measured in M-mode. We sought to determine if these measures 
correlate for longitudinal contraction, and to assess the inter-observer variability.
Methods: In 51 patients (13 patients with heart failure and QRS>120 ms) we measured 
in apical 3 chambers in M-mode the longitudinal TMC of the antero-septal and of the 
posterior walls and in TDI the TESV, time to peak systolic velocity (TPV) and time to 
peak strain (TPS) for the same segments. Linear regression and Bland-Altman plots with 
Pitman’s test were used for analysis. Measurements were repeated by different observers 
and inter-observer variability was assessed.
Results: For TESV r= 0.88, SEE=24.7, p<0.001; mean difference= -5.5+/-26 ms (ﬁg.). 
For TPV r= 0.64, SEE=40.1; mean difference= 194+/-48 ms. For TPS r= 0.49, SEE=41.8; 
mean difference= 14+/-71 ms. Inter-observer variability was best for TESV: mean 
difference =0.8%, p=0.38, r=0.95, SEE =19.6.
Conclusions: For longitudinal contraction TESV best correlated with TMC in a broad 
population group. TESV has the lowest inter-observer variability and may be the best 
measurement for identifying the true LV mechanical asynchrony.
 
948-9 Comparison of Various Dyssynchrony Parameters of 
Echocardiography in the Canine Model of Heart Failure 
With Dyssynchrony
Takeshi Arita, George P. Sorescu, Brian T. Schuler, Laura S. Schmarkey, John D. Merlino, 
Randolph P. Martin, Jakob Vinten-Johansen, Angel R. Leon, Dan Sorescu, Emory 
University, Atlanta, GA, Carlyle Fraser Heart Center/Emory University, Atlanta, GA
Background: There are multiple published methods to assess dyssynchrony and 
predict response to cardiac resynchronization therapy by using tissue Doppler-derived 
parameters (TDP), in patients with advanced heart failure. The current study was designed 
to compare all published TDP in a canine model of dyssynchrony with heart failure.
Methods: To induce dyssynchrony and heart failure, mongrel dogs underwent His 
ablation (complete heart block induction) and dual chamber pacing at 170 bpm for 4 
weeks. At 4 weeks tissue Doppler and 2D echocardiography was performed and 
intraventricular dyssynchrony was assessed by acquiring color and pulse wave tissue 
Doppler (time to peak S and time to peak E’) using Vivid 7 (GE Vigmed, Norway) in twelve 
segments. Speckle tracking analysis was performed to acquire time to peak radial (tErr) 
or circumferential (tEcc) strain by using dedicated software EchoPAC PC BTO 4.0.3 from 
the mid-short axis view.
Results: After 4 weeks, the EF was 57.6 ±8.7 in group C (control, no pacing group, 
n= 20), 50.2 ±13.5 in group D (dyssynchrony only, n= 6), 20.7 ±8.3 % in group DHF 
(dyssynchrony with heart failure group, n=6). As shown the coefﬁcient of variance 
(standard deviation/mean) most enhanced by dyssynchrony were tEcc and tErr rather 
than time to peak velocities of various myocardial segments.
Conclusions: Radial and/or circumferential strain analysis may be a more robust 
parameter than time to peak longitudinal velocity for the assessment of mechanical 
dyssychrony in heart failure.
948-10 Longitudinal Systolic Motion Assessed by Doppler 
Myocardial Imaging Is Impaired in Children With Acute 
Kawasaki Disease
You-Bin Deng, Jing-Hua Liu, Xiao-Jun Bi, Hao-Yi Yang, Chun-Lei Li, Tongji Hospital, 
Huazhong University of Science and Technology, Wuhan, People’s Republic of China
Background: Although the pathological study showed the myocarditis in children with 
acute Kawasaki disease (KD), the radial systolic motion assessed by ejection fraction 
(EF)and fractional shortening is still normal. This study sought to evaluate the longitudinal 
systolic motion in children with KD by Doppler myocardial imaging. 
Methods: The study population consisted of 31 children with acute KD and 20 healthy 
children. The Doppler myocardial images were recorded in apical long-axis, two-chamber 
and four-chamber planes. The longitudinal systolic velocity (LSV) and displacement (LSD) 
were measured at the mitral annulus, basal segment and mid-segment at 6 sites in the left 
ventricle corresponding to anteroseptal, anterior, lateral, posterior, inferior and posteroseptal 
walls. Left ventricular EF was calculated with a bi-plane Simpson’s method. 
Results: Although the EF was not statistically different between the children with acute 
KD (72±5%) and healthy children (75±6%, p > 0.05), the LSV and LSD in children with 
acute KD were signiﬁcantly lower than those in healthy children at mitral annulus at the 
above 6 sites (see table). 
Conclusions: The present study showed decreased LSV and LSD at mitral annulus 
in children with acute KD, indicating that the longitudinal systolic function is impaired 
although the global systolic function are preserved in acute KD.
 
KD (n = 31) Healthy (n = 20)
LSV (cm/s) LSD (mm) LSV (cm/s) LSD (mm)
Anteroseptal 5.0±1.3* 7.4±2.4* 6.5±0.7 11.0±1.3
Anterior 4.6±1.4* 8.0±1.3* 6.7±1.2 12.0±2.1
Lateral 4.9±1.2* 7.8±2.3* 7.1±0.8 12.3±1.0
Posterior 4.7±1.3* 8.0±1.6* 6.5±0.8 11.8±1.1
Inferior 5.1±0.9* 8.7±1.6* 6.2±0.6 12.0±0.9
Posteroseptal 4.8±0.9* 8.1±1.5* 6.1±0.3 11.6±0.9
* p < 0.05 versus Healthy.
948-11 Tissue Strain Imaging Versus Velocity Imaging in 
Identifying Right Ventricular Dysfunction in Pulmonary 
Arterial Hypertension
Navin Rajagopalan, Kaoru Dohi, Marc A. Simon, Matthew Suffoletto, Kathy Edelman, 
Srinivas Murali, Angel Lopez-Candales, University of Pittsburgh Medical Center, 
Pittsburgh, PA
Background: Assessment of right ventricular (RV) function is problematic due to the 
complex and asymmetric shape of the RV. Our purpose was to use tissue strain and velocity 
imaging to identify RV dysfunction in patents with pulmonary arterial hypertension (PAH).
Methods: Study population consisted of 28 patients with chronic PAH (mean age 52 ± 
14; 19 females; mean pulmonary artery systolic pressure 88 ± 21 mm Hg; left ventricular 
ejection fraction 58 ± 9%) who underwent transthoracic echocardiogram with tissue 
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Doppler imaging of the RV. Peak myocardial systolic velocity and peak longitudinal 
systolic strain were measured at the mid and basal segments of the interventricular 
septum (IS) and RV free wall (RVF) from the apical 4-chamber view. RV fractional area 
change (RVFAC) was calculated from the same view to assess global RV function. 25 
patients with normal biventricular function and normal pulmonary artery pressures served 
as controls.
Results: PAH patients demonstrated signiﬁcantly reduced peak systolic strain of RVF 
compared to controls (see table). Signiﬁcant correlations were present between both 
peak strain of the RVF and RVFAC (r = 0.54; p < 0.01) and peak strain of the RVF and 
peak pulmonary artery systolic pressure (r = 0.43; p < 0.05). Peak myocardial velocities 
were not reduced in PAH patients and there was no correlation between peak velocity of 
the RVF and RVFAC.
Conclusions: Compared to myocardial velocity, myocardial strain was better able to 
identify RV dysfunction in PAH patients.
PAH Normal p value
Peak velocity (cm/s)
IS 3.4 ± 1.1 3.9 ± 0.7 NS
RVF 6.0 ± 2.4 7.1 ± 2.3 NS
Peak strain (%)
IS -15 ± 5 -18 ± 4 NS
RVF -18 ± 9 -27 ± 5 < 0.001
 
948-12 Discrimination of Left Ventricular Radial Wall Motion 
Dyssynchrony From Contractile Synchronicity on 
the Basis of Displacement and Strain Imaging by 
Two-Dimensional Echocardiography in Patients With 
Pulmonary Hypertension
Kaoru Dohi, Katsuya Onishi, Yuko Sakurai, Satoshi Ota, Norikazu Yamada, Tetsuya 
Kitamura, Masaaki Ito, Naoki Isaka, Takeshi Nakano, Mie University School of Medicine, 
Tsu, Japan
Background: Deformation of left ventricle (LV) caused by right ventricular overload is one 
of the strongest markers of poor outcome in patients with pulmonary hypertension (PH). 
However, little is known whether and how LV radial deformation alters its mechanical 
synchronisity and performance.
Methods: Twenty patients with PH (mean age 51 ± 13 years and peak systolic pulmonary 
pressure 69 ± 28 mmHg) and 20 age-matched normal subjects had echo study. LV radial 
dyssynchrony was evaluated both with strain and displacement imaging using two-
dimensional echocardiography (GE Vingmed).
Results: Strain imaging showed uniform segmental radial thickening both in patients 
and normal subjects, which indicates there were no intrinsic contractile dyssynchrony. 
However, large degrees of mechanical dyssynchrony were observed from displacement 
imaging in patients with PH and was associated with LV eccentricity index with linear 
regression (r = -0.76). These impairments of radial synchronicity of segmental wall motion 
were signiﬁcantly larger compared to normal subjects (21 ± 6% in PH and 16 ± 4% in 
normal, p<0.01) and were strongly correlated with LV myocardial performance index (0.54 
± 0.16 in PH and 0.39 ± 0.05 in normal, p<0.05) with linear regression (r = -0.73).
Conclusions: Left ventricular deformation impaired radial wall motion synchronisity 
without intrinsic contractile dyssynchrony in patients with pulmonary hypertension and 
was associated with impairment of global systolic and diastolic performance.
948-13 New Concepts of Myocardial Mechanics in Hypertrophic 
Cardiomyopathy
Shemy Carasso, Hua Yang, Mani Vannan, Anna Woo, Michal Jamorski, Peng Li, E 
Douglas Wigle, Harry Rakowski, Toronto General Hospital, University of Toronto, 
Toronto, ON, Canada, University of California, Irvine, Orange, CA
Background: Abnormalities of systolic (S) and diastolic function in hypertrophic 
cardiomyopathy (HCM) are due to hypertrophy with myoﬁber disarray and ﬁbrosis and 
are not easily deﬁned by standard echo Doppler studies.
Methods: We studied 30 patients with HCM and 20 normal controls using a novel 
automated B-mode technique, velocity vector imaging (VVI, Siemens Medical Solutions) 
to track the endocardial border. We measured torsion time, detorsion time, radial and 
twist velocities and twist angle at 3 short axis planes, base, mid and apex of the LV. 
Longitudinal strain and systolic, and diastolic strain rate were measured at 3 septal and 
3 lateral wall segments.
Results: Age, BSA, Doppler mitral and pulmonary inﬂow velocities were similar for the 2 
groups. Left atrial (LA) volume index (40.2 vs. 24.2 cc, p=0.0005) and LA pressure (16.0 
vs. 9.4, p=0.04) were higher in the HCM group. Systolic twist and torsion angle were similar 
at the base but greater at the mid level for HCM (0.60±0.62 vs -0.29± -0.48 p<0.0001) and 
(1.83±-2.05 vs -1.51± -2.16 p<0.0001). The table shows other differences:
HCM Normal P Value
Septal Thickness 1.91+/-0.57 1.01+/-0.19 <0.0001
Apical Untwist Velocity 0.83+/-0.57 0.45+/-0.30 0.004
Radial Velocity S: base 2.03 +/-0.70 1.62 +/-0.49 0.01
Torsion (msec) 35.1+/-11.3 40.8+/-8.3 0.03
Detorsion (msec) 44.17+10.16 37.55+/-8.42 0.001
Longitudinal Strain (avg) -16.7+/-4.32 -22.2+/-3.9 <0.0001
Longitudinal Strain Rate S -0.86+/-0.27 -1.18+/-0.4 0.008
Longitudinal Strain Rate E 0.81+/-0.4 1.25+0.5 0.004
Conclusions: 1. Systolic abnormalities in HCM include increased basal radial velocity, 
apically displaced twist, faster torsion time and decreased longitudinal strain and strain 
rates. 2. Diastolic / late systolic abnormalities include increased apical untwist, slower 
detorsion time, decreased diastolic strain rate and higher LA pressure.
3. These abnormalities provide further insights into the pathophysiology of HCM.
948-14 Adenosine Triphosphate Stress Strain Measurements 
Before and After Percutaneous Coronary Interventions
Motoko Hosaka, Atsushi Takagi, Kotaro Arai, Tsutom Takagi, Kyomi Tanimoto, Naoko 
Ishizuka, Yukio Tsurumi, Hiroshi Kasanuki, Tokyo Women`s Medical University, Tokyo, 
Japan
Background: Tissue Doppler derived strain measurements provide quantitative 
assessment of left ventricular regional wall motion. Ischemic myocardium is known to 
present post-systolic shortening which can be detected as a prolongation of time to peak 
strain (TPS). We aimed to clarify the signiﬁcance of TPS measurements during adenosine 
triphosphate (ATP) stress in detecting coronary diseases.
Methods: A total of 25 patients who were referred for percutaneous coronary intervention 
(PCI) underwent strain measurements before and after PCI. TPS in target regions and 
in control regions were measured both at baseline and during ATP infusion (0.14mg/kg/
min). TPS ratio was obtained as a ratio of TPS at ATP stress to baseline TPS.
Results: At baseline before PCI , TPS in target regions were equivalent to that in control 
regions (340.4 ± 46.8 ms vs. 342.2 ± 54.0 ms, p = 0.86). In target regions, TPS before 
PCI signiﬁcantly increased during ATP infusion from 340.4 ± 46.8 ms to 400.6 ± 62.4 ms, 
p <0.0001, which was signiﬁcantly greater than hyperemic TPS in control regions (400.6 
± 62.4 ms vs. 330.7 ± 63.9 ms, respectively, p= 0.0005). Accordingly, TPS ratio in target 
regions before PCI was signiﬁcantly greater than that in control segments (1.19 ± 0.17 
vs. 0.97 ± 0.93, respectively, p <0.0001). PCI was successfully performed in all patients 
without any elevation of cardiac enzymes. Following PCIs, TPS ratio in target regions 
signiﬁcantly decreased to 0.99 ± 0.72, p <0.0001. On the contrary, TPS ratio in control 
regions did not change following PCIs (from 0.97 ± 0.93 to 0.96 ± 0.13, p = 0.96).ROC 
analysis provided a cutoff value of 1.07 in TPS ratio for detecting myocardial ischemia 
with sensitivity of 70% and speciﬁcity of 93%.
Conclusions: Measurements of TPS during ATP infusion quantitatively differentiates 
ischemic from non-ischemic myocardium. Prolonged TPS during ATP immediately 
normalized following successful PCIs. ATP stress strain imaging appeared to be useful in 
detecting coronary diseases.
948-15 Regional Left Ventricular Myocardial Contraction by 
Quantitative Automated 2D Strain Echocardiography 
and Thallium-201 Single-Photon Emission Computed 
Tomographic Perfusion Imaging
Micha S. Feinberg, Aaron Miller, Gil Zwirn, Solange Akselrode, Pierre Chouraqui, Sheba 
Medical Center, Tel Hashomer, Israel, Tel Aviv University, Tel Aviv, Israel
Background: 2D strain echocardiography is a novel imaging modality with enhanced 
quantitative qualiﬁcations for the assessment of regional and global myocardial 
contraction. Hibernating and stunned myocardium may cause inconsistencies between 
regional myocardial contraction and perfusion.
Methods: Twenty-six hospitalized patients with suspected myocardial ischemia (mean 
age 65+/-14, 8 females, mean LVEF 49+/-14%) have had an echocardiogram (Vivid 7, 
GE Healthcare) followed by a thallium-201 SPECT perfusion imaging (Varicam rotating 
scintillation camera, GE Healthcare) on the same day. Echocardiographic data obtained 
in the apical 4-chamber, 2-chamber, and long-axis views have been processed by the 
2D strain segmental semi automatic algorithm, to produce six peak-longitudinal-strain 
measurements in each view, one per segment. The resulting measurements have been 
compared to the corresponding mean gray scale intensity within the SPECT bull’s-eye 
perfusion map regions at rest. In order to handle inaccuracies in registration of the two 
datasets, translation of up to 0.3 segment and rotation of up to 30° of each echo view 
have been allowed, with respect to the theoretical geometric conﬁguration. The linear 
correlation coefﬁcient at the optimal conﬁguration has been computed for each view.
Results: The mean correlation coefﬁcients for the apical 4-chamber, 2-chamber, and 
long-axis views were 0.64, 0.75, and 0.57 respectively (negative correlation coefﬁcients 
have been considered as 0). The overall mean correlation coefﬁcient was 0.66. In 18 (32 
%) views the correlation coefﬁcients were > 0.9, however in 5 (9 %) they were < 0.1. The 
standard deviation for each view separately, and for the entire dataset, was 0.3.
Conclusions: Segmental echocardiographic 2D strain and the corresponding regional 
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myocardial perfusion by thallium 201 SPECT imaging have a comparable association as 
has been previously reported with conventional 2D echocardiography and further support 
the validity of the 2D strain analysis software.
948-16 Assessment of “Dyssynchrony” in Normal Subjects by 
Myocardial Velocity, Displacement and Strain
Kansei Uno, Katsu Takenaka, Aya Ebihara, Yoko Eto, Kenichi Asada, Kazuno Sasaki, 
Takako Komuro, Haruko Iida, Tyozo Nagai, University of Tokyo Hospital, Tokyo, Japan
Background: Myocardial velocities measured by tissue Doppler imaging (TDI) have been 
shown to predict response to cardiac resynchronization therapy. However, “dyssynchrony” 
based on velocity criteria can be found even in normal subjects. Myocardial velocity, 
displacement and strain can be measured by either TDI or 2D tracking system. We 
hypothesized that applying the indexes other than TDI velocity to normal subjects would 
help increase the speciﬁcity.
Methods: In 19 normal volunteers with normal electrocardiogram and echocardiogram, 
3 apical views including LV long-axis (LAX) as well as parasternal LV short axis view 
(SAX) at mid-LV were recorded by both TDI and 2D tracking system (2DT). Using TDI 
and 2DT, the time from QRS to the peak longitudinal velocity, displacement and strain of 
myocardial motion was measured at 6 basal segments. Also, the time from QRS to the 
peak radial velocity, displacement and strain was measured at 6 segments. From each 6 
data set, both maximum time delay (maxD) and standard deviation (SD) were calculated. 
According to the published cut-off values for velocity data, maxD>100ms or SD>32ms 
were deﬁned “dyssynchronous” (false positive) in our study.
Results: False positive rate was shown in the table.
Conclusion: Longitudinal strain was not available (NA) by TDI because of angle problem 
at basal segments, and velocity data calculated by 2DT were not reliable in this study. 
Radial strain measured on SAX using 2DT and longitudinal velocity measured by TDI 
gave high speciﬁcity.
Results
maxD TDI LAX SD TDI LAX maxD 2DT LAX SD 2DT LAX
longitudinal velocity 0% 6% 21% 37%
longitudinal displacement 6% 11% 6% 16%
longitudinal strain NA NA 21% 42%
maxD 2DT LAX SD 2DT LAX maxD 2DT SAX SD 2DT SAX
radial velocity 69% 79% 32% 42%
radial displacement 16% 42% 11% 16%
radial strain 16% 37% 0% 0%
948-17 Left Atrial Mechanics in Type 2 Diabetics
Maria J. Eriksson, Christina Jarnert, Pernilla Jacobsson, Margareta Ring, Lars Rydén, 
Kenneth Caidahl, Anders Melcher, Karolinska University Hospital, Stockholm, Sweden
Background: Left ventricular (LV) diastolic dysfunction is prevalent in Type 2 Diabetes. 
We applied a new 2-D based quantitative technique to evaluate the mechanics of the 
LA walls in relation to established Doppler-derived indexes of diastolic function and LA 
volume changes.
Methods: 29 patients with uncomplicated Type 2 Diabetes, mean age 59±7 years, with 
normal systolic LV function and no hypertrophy or mitral regurgitation, underwent Doppler-
echo. LA wall deformation was evaluated by a new 2-D based technique (Velocity Vector 
Imaging, VVI; Siemens). Mitral inﬂow velocities (E and A wave) and tissue velocity in the 
septal part of the mitral annulus (É waves) were measured and E/A and E/É ratios were 
calculated. VVI measurements included systolic strain (LA-Strain) and systolic (LA-SRs) 
and diastolic strain rate (LA-SRe and LA-SRa) for septum (Sep), lateral wall (Lat) and LA 
roof (Roof). LA ejection fraction (LA-EF) was calculated.
Results: Mean values for E/A 1.1±0.4, E/É 7.6±2.1 and LA EF 53±8%. E/A correlated 
to age (-0.55, p<0.01), while E/É, LA-Strain or LA-SR did not. E/É related to the minimal 
LA Vol (r=0.58, p<0.01), and LA EF (r=-0.54, p<0.01). Table shows correlations between 
LA-Strain, LA-SR and E/A, E/É, LA-EF. LA-SRe and LA-SRa correlated neither to LA-EF 
nor to E/A or E/E´ for any atrial wall.
Conclusions: LA strain and strain rate for all atrial walls are related to established 
measures of diastolic LV function in terms of E/A and E/E´, and LA emptying in patients 
with uncomplicated Type 2 Diabetes.
LA-Strain
Sep
LA-Strain
Lat
LA-Strain
Roof
LA-SR
Sep
LA-SR
Lat
LA-SR
Roof
E/A r=0.43p<0.05
r=0.42
p<0.05
r=0.51
p<0.001
r=0.46
p<0.05
r=0.35
p=0.07
r=0.48
p<0.01
E/É r=-0.46p=0.01
r=-0.42
p<0.05
r=-0.45
p=0.01
r=-0.42
p<0.05
r=-0.51
p<0.01
r=-0.46
p=0.01
LA-EF r=0.61p=0.0003
r=0.61
p=0.0003
r=0.62
p=0.0002
r=0.62
p=0.0002
r=0.58
p=0.0007
r=0.63
p=0.0002
 
948-18 Difference in the Left Atrial Function Between Patients 
With Hypertensive Hypertrophy and Hypertrophic 
Cardiomyopathy Evaluated by Tissue Strain Imaging
Tomotsugu Tabata, Hirotsugu Yamada, Shinichiro Yamada, Atsushi Watanabe, Daisuke 
Mukaide, Kenji Tamura, Hiroatsu Yokoi, Masanori Nomura, Fujita Health University, 
Nagoya, Japan, Tokushima University, Tokushima, Japan
Background: Left atrial (LA) function highly contributes to left ventricular (LV) ﬁlling in 
patients with LV hypertrophy. Recently developed tissue strain imaging (TSI) potentially 
evaluates left atrial (LA) reservoir and pump functions directly by measuring LA systolic 
(S’) and late diastolic (A’) tissue strains, respectively.
Purpose: To assess LA reservoir and pump functions in patients with hypertensive 
hypertrophy (HHD) and hypertrophic cardiomyopathy (HCM) using LA tissue strains.
Methods: Subjects consisted of 15 normal volunteers (N), 18 patients with HHD and 16 
with HCM. The S’ and A’ at LA lateral wall were measured from color tissue Doppler image 
using a custom TSI system ApliQ (Toshiba, Japan). Data acquisition was performed 
before and during preload increase by lower body positive pressure (LBPP).
Results: At baseline, there was no difference in the S’ among 3 groups. The A’ in HHD 
was signiﬁcantly greater than that in N. During LBPP; 1) The S’ and A’ signiﬁcantly 
increased in N and HHD reﬂecting Frank-Starling mechanism. 2) In contrast, both the S’ 
and A’ did not change signiﬁcantly in HCM. 3) Rate of change in the S’ (p < 0.0001) and 
A’ (p < 0.001) was signiﬁcantly lower in HCM than in HHD.
Conclusions: LA reservoir and pump functions evaluated by LA strain were functional in 
HHD. However, those in patients with HCM were deteriorated evidenced by poor response 
to the preload increase. There might be pathological change involved in LA myocardium 
in patients with HCM.
Changes in the LA strains during LBPP
Baseline S’ LBPP S’ Baseline A’ LBPP A’
N (n=15) 0.89±0.28 1.33±0.42## 0.23±0.09 0.50±0.12##
HHD (n=18) 1.08±0.57 1.29±0.62# 0.51±0.29** 0.75±0.30##
HCM (n=16) 1.02±0.27 1.12±0.29 0.35±0.16 0.38±0.12
 
948-29 Enhancement of Cardiac Rotation as a Possible 
Mechanism of During Dobutamine Stress 
Echocardiography: A Compensatory Mechanism for 
Decreased Myocardial Strain Under Tachycardia?
Mahoto Kato, Satoshi Nakatani, Tsuyoshi Yoshimuta, Hirohiko Motoki, Haruhiko Abe, 
Takuya Hasegawa, Masafumi Kitakaze, National Cardiovascular Center, Suita, Japan
Background: It has been reported that during dobutamine stress echocardiography, 
myocardial strain increases at low dose, but decreases at high dose because of high 
heart rates. Nevertheless, stroke volume is usually well maintained in the normal heart at 
least up to 20 µg/kg/min. We hypothesized that cardiac rotation might compensate for the 
decrease in myocardial strain at high heart rates.
Methods: We measured radial strain and rotation of the left ventricle at the basal short-
axis image using 2-dimensional strain imaging (Echo PAC, GE) in 20 normal subjects 
(70±10 years) during dobutamine stress echocardiography. Average radial peak strain 
of the anterior, antero-septal and septal walls (septum) and that at lateral, posterior and 
inferior walls (free wall) and global peak rotation degrees were obtained at rest, 5, 10 
and 20 µg/kg/min.
Results: Radial strain of the free wall was higher than that of the septum at each stage. 
Both of these strain values initially increased but subsequently reached a plateau and 
decreased at 20 µg/kg/min with the increase in heart rate (from 62±12 to 117±31/m). 
In contrast, the cardiac rotation degree linearly increased with dobutamine infusion and 
never reached a plateau.
Conclusions: Although radial strain decreased at high heart rate during dobutamine 
stress echocardiography, cardiac rotation was enhanced in a compensatory manner. This 
could help maintain stroke volume under tachycardia.
948-30 Dual-frequency Intravascular Ultrasound Imaging: A 
Novel Approach to Plaque Vulnerability
Genta Hashimoto, Takafumi Hiro, Takashi Fujii, Takayuki Okamura, Jutaro Yamada, 
Yusaku Fukumoto, Hiroko Kanou, Masunori Matsuzaki, Yamaguchi University Graduate 
School of Medicine, Ube, Japan
Background and Purpose: Visualization of tissue characteristics within atherosclerotic 
plaque is now being greatly needed as a modality approaching to the plaque vulnerability. 
We recently have developed a new intravascular ultrasound ( IVUS ) imaging system 
that can use two ultrasounds of different frequency with the same catheter. This study 
investigated the feasibility of this dual frequency intravascular ultrasound imaging in 
identifying tissue characterisitics of plaques particularly for determining the thickness of 
ﬁbrous cap.
Methods and results: Twenty formalin-ﬁxed human atherosclerotic plaque segments 
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from necropsy were imaged in vitro with IVUS imaging systems using dual frequencies 
of 40MHz and 50MHz. The difference in echo-intensities of the two images obtained 
with both frequencies was ﬁrst calculated on the pixel-to-pixel basis. The results were 
colorized, and then superimposed onto the regular IVUS images. This procedure was 
performed to detect the difference of frequency-dependent echo-intensity attenuation 
among the types of tissue components. A clearly bordered area with large variation in 
echo intensity was revealed for each plaque surface in the colorized IVUS image. The 
thickness (x, mm) of this area correlated signiﬁcantly with that of ﬁbrous cap (y, mm) 
measured from histologically prepared sections as y=0.85x+0.07 (r=0.86, P<0.0001).
Conclusions: This novel technique for color mapping of plaque with dual frequency IVUS 
provided an accurate representation of the thickness of the ﬁbrous cap in atherosclerotic 
plaque. This method may be useful in assessing plaque vulnerability to rupture in 
atherosclerosis.
948-31 Homing of 111In-oxine Radiolabelled Endothelial 
Progenitor Cells in Ischemic or Inﬂammed Mice 
Hindlimbs: Differential Cytokine and Chemokine Proﬁle
Rossella Di Stefano, Paola Erba, Maria Chiara Barsotti, Tatiana Santoni, Chiara Armani, 
Elena Lazzeri, Paolo Collecchi, Giuliano Mariani, Alberto Balbarini, University of Pisa, 
PISA, Italy
Background: Endothelial progenitor cells (EPCs) have been shown to induce 
neovascularization of ischemic tissues. Because the expression of cytokines/chemokines 
has been postulated as a determinant for stem cell homing, understanding their role 
would lead to further knowledge of their mechanism of action.
Aim of this work was to evaluate cytokine and chemokine expression after the induction 
of mice hindlimb ischemia or inﬂammation, before and after 111In-oxine labelled EPCs 
injection.
Methods: Human EPCs were cultured from peripheral blood mononuclear cells in EGM-2 
MV for a week, labelled with 111In-oxine and tested for cell viability before i.v. injection into 
balb-c mice (3.7 MBq, groups of 5 animals).
Ischemia was induced by femoral artery ligature; inﬂammation by terpentine injection 
into hindlimb muscles. EPCs biodistribution was evaluated 8 hrs after i.v. injection. 
Determination of 62 cytokines and chemokines was carried out with RayBio Mouse 
Cytokine Antibody Array III.
Results: A consistent pattern of overall tissue biodistribution was observed in normal, 
ischemic and inﬂammed mice with an average of 2.68 ±0.01 %ID/g in the normal muscle. 
Both the ischemic and the inﬂammed muscle accumulated signiﬁcantly more radioactivity 
(5.19±0.02 and 5.14±0.04 %ID/g, respectively) than the controlateral ones. A differential 
pattern of expression was found in ischemic and inﬂammatory condition. High levels of 
TIMP-1 were present only in ischemic tissue while MCP-1, KC and MIP-2 levels were 
only positive in inﬂammatory muscles. In both conditions high levels of MIP-1�, VCAM-1 
and LIX and moderate levels of P-selectin and Leptin-OB were observed. No signiﬁcant 
differences in cytokines/chemokines were found before and after EPCs injection.
Conclusions: These results evidence a different pattern of cytokines and chemokines 
expression in ischemia and inﬂammation. The presence of EPCs in the inﬂammatory 
condition may represent an aspeciﬁc cellular homing, while ischemia in presence of 
mild inﬂammatory milieu may induce a selective homing of EPCs. The possibility of 
non selective homing of EPC in inﬂammatory loci should be taken in account in clinical 
perspectives.
948-32 Collagen Content of Coronary Plaque Measured by 
Polarization Sensitive Optical Coherence Tomography 
(PS-OCT)
Sonya Shortkroff, Susanne D. Giattina, Brian K. Courtney, Paul R. Herz, Debra L. 
Stamper, James J. Fugimoto, Mark E. Brezinski, Brigham and Women’s Hospital, 
Boston, MA, Stanford University Medical Center, Stanford, CA
Background: Recent studies have determined that plaques often classifed as vulnerable 
plaques do not contribute to unstable angina or myocardial infarction. Most acute coronary 
syndromes result from small thin walled lipid-laden plaques that often escape detection by 
traditional imaging technology. Collagen depletion in the intima overlying lipid collections 
appears to be a critical component of unstable plaques. In this study, polarization sensitive 
optical coherence tomography (PS-OCT) was used to quantitatively assess intimal cap 
collagen by measuring the birefringence using perpendicular polarization states.
Methods: Twenty-two coronary artery segments were imaged with PS-OCT using a light 
source with a median wavelength of 1310 nm and a resolution of 11 microns in the radial 
direction. Perpendicular polarization states (maximum and minimum) were acquired for 
all samples every 50 microns along the entire length of each arterial segment (5-7 mm). 
Tissues were processed for parafﬁn embedment and sections obtained at appropriate 
intervals to match the OCT images. All samples were stained with trichrome blue and 
picrosirius red (a measure of collagen intensity and ﬁber size). A-scans of PS-OCT 
images, using NIH ImageJ software, were used to quantify the tissue’s polarization 
sensitivity and were compared to luminosity measurements of the picrosirius red staining 
(Adobe Photoshop).
Results: The comparison between PS-OCT changes and measured collagen intensity 
yielded a correlation coefﬁcient value of 0.465 (p<0.007). The predictive value of a PS-
OCT measurement of high birefringence (greater than 66% change) for high collagen 
concentrations was 89%, while the predictive value of negligible birefringence (less than 
33% change) for minimal collagen was 93%. The ﬁber concentration, rather than the ﬁber 
type (chemical composition), was found to have a greater effect on the intensity changes 
of PS-OCT images.
Conclusion: The ability of PS-OCT to generate high resolution structural assessments, as 
well as determine intimal cap collagen content, make it a potentially powerful technology 
for identifying high risk plaques.
948-33 Contrast Stress Echocardiography for Improved 
Accuracy in Evaluation of Myocardial Ischemia in 
Women
Yazid Y. Fadl, Nan Rong, Michael A. Brown, Kent G. Meredith, Julio E. Perez, Ron J. 
Krone, Washington University in St. Louis, St. Louis, MO
Background: Gender disparities have been found when assessing ischemia with 
nuclear medicine stress testing. However, no evidence exists with gender disparities 
and stress echocardiography. In addition, there is no information regarding speciﬁc wall 
motion abnormalities more frequently associated with false positive results. This study 
investigates whether gender disparity exists in stress echocardiography and if so, in which 
coronary arterial distribution this is more commonly manifest.
Methods: All patients in a major institutional database from 2002 to 2004 who underwent 
a stress echocardiogram and a subsequent cardiac catheterization within 30 days were 
included in the analysis. Ischemia was deﬁned echocardiographically by new or worsening 
segmental wall motion abnormality from baseline to stress images and stratiﬁed by arterial 
distribution (LAD, LCX, RCA territory). Ischemia was deﬁned angiographically by a 70% or 
greater lesion in each artery. A positive stress echo and a negative catheterization in the 
same arterial distribution were considered a false positive result. Multivariate regressions 
were conducted to evaluate the effects of various demographic and clinical factors on the 
probability of having a false positive stress echocardiogram result.
Results: A total of 693 patients underwent stress echocardiography and a subsequent 
catheterization within a 30-day time period. After adjusting for demographic and cardiac 
risk factors, female gender was associated with a signiﬁcantly higher probability of having 
a false positive result in the LAD distribution (OR = 4.5, p=0.0004) as compared to 
male gender. However, the use of an echocardiographic contrast agent is signiﬁcantly 
more effective in reducing the false positive rate among females (estimated interaction 
OR=0.47, p<0.05).
Conclusion: Female gender is associated with a higher false positive rate in the LAD 
distribution by stress echocardiography. Females undergoing contrast echocardiography 
were associated with a signiﬁcantly reduced false positive rate. These results suggest the 
use of contrast echocardiography in women during stress testing to improve the detection 
of coronary artery disease.
948-34 Three-Dimensional Evaluation of Dobutamine-
Induced Changes in Regional Myocardial Deformation 
in Ischemic Myocardium Using Tissue Strain 
Measurements: The Role of Circumferential Myocardial 
Shortening
Hideji Tanaka, Yukio Mizuguchi, Yoshifumi Oishi, Shigefumi Emi, Takeo Ishimoto, 
Norio Nagase, Takashi Oki, Higashi Tokushima National Hospital, National Hospital 
Organization, Tokushima, Japan
Background: The tissue strain imaging can evaluate regional myocardial contractility in 
the radial, meridional and circumferential directions. We have reported that the radial strain 
(Sr) was greater than meridional and circumferential strains (Sm and Sc, respectively) in 
the left ventricular walls.
Purpose: To precisely assess the differences in deterioration of myocardial deformation 
between the 3 directions in patients with a newly developed myocardial ischemia during 
high-dose dobutamine stress (DOB).
Methods: Color tissue Doppler 2-dimensional image was recorded during DOB in 20 
patients without ischema and 23 patients with scintigraphically diagnosed ischemia on 
left anterior descending coronary artery stenosis. In the off-line analysis, Sr, Sm and Sc 
were obtained in the anterior wall.
Results: 1) In 20 patients without ischemia, the peak systolic strains signiﬁcantly 
increased during DOB in all 3 directions (Sr; 47 to 76, Sm; 26 to 39, Sc; 29 to 37%, all p < 
0.01) with greater rate of change in the Sr (1.8 times, p < 0.001) than in the Sm and Sc. 2) 
However, the peak systolic strains signiﬁcantly decreased in all 3 directions (Sr; 44 to 31, 
Sm; 25 to 17%, both p < 0.01, Sc; 29 to 10%, p < 0.001) with the greatest rate of change 
in the Sc with a newly developed ischemia during DOB.
Conclusions: Circumferential myocardial shortening was more sensitively deteriorated 
during DOB with coronary artery stenosis, and gives important information for detection 
of a newly developed myocardial ischemia. 
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948-35 Inotropic Stimulation Enhanced Left Ventricular 
Endocardial Apical Twisting in Normal Subjects: 
Evaluation by a Novel Automated Tracking Technique
Eizo Akagawa, Kazuya Murata, Nobuaki Tanaka, Hideki Kunichika, Aiko Muro, Yasuyuki 
Hadano, Ryo Hashimoto, Takeo Tanaka, Yoshio Nose, Yasuhiro Fukagawa, Masunori 
Matsuzaki, Yamaguchi University, Ube, Japan
Background: Although endocardium contributes to systolic myocardial thickening more 
than epicardium, the difference of left ventricular (LV) twisting in endo- (Endo) and 
epicardium (Epi) is unknown. 
Methods: To evaluate the effect of inotropic stimulation on LV twisting and radial strain, 
LV basal and apical short-axis images were recorded during a cardiac cycle in 10 normal 
subjects at rest and during dobutamine infusion (Dob:10µg/kg/min). Total eight points 
were manually placed on anterior, lateral, posterior and septum both at the Endo and Epi 
in each base and apex. The movement of these points during a cardiac cycle was tracked 
by 2-dimensional tissue tracking system (HITACHI, EUB-8500). The distance between 
Endo and Epi was measured and systolic radial strain was calculated. The rotation angle 
of each point was calculated and averaged by customized software. 
Results: In LV apex, endocardial rotation increased (7.2 ±2.6→13.3±4.9°, p<0.01), 
however, epicardial rotation unchanged after Dob. Apical rotation in Endo was signiﬁcantly 
grater than that in Epi after Dob. In base of LV, although both endo- and epicardial rotation 
increased (Endo: 3.0±2.0→6.4±2.8° , Epi: 2.4±1.6→5.4±2.9, p<0.05, respectively), there 
was no difference between Endo and Epi. The apical radial strain increased from 41.9±8.7 
to 65.8±15.5% ( p<0.01). 
Conclusion: Inotropic stimulation augment apical LV twisting especially in Endo, which 
may contribute to increase of myocardial systolic radial strain of LV apex.
948-36 Flow-Function Relationship in Left Anterior Descending 
Artery Territory: Correlation of Adenosine Induced 
Strain Rate Changes and Simultaneously Estimated 
Fow Reserve
G. Athanassopoulos, Y. Zhu, G. Karatasakis, D. V. Cokkinos, Onassis Cardiac Surgery 
Center, Athens, Greece
BACKGROUND: Adenosine (AD) has been used as stressor to induce myocardial 
ischemia through coronary ﬂow redistribution in coronary artery (CA) stenosis. It is also 
used to assess coronary ﬂow reserve (CFR) of the left anterior descending (LAD) coronary 
artery. Effects on Doppler tissue imaging (DTI) indices of left ventricular longitudinal 
systolic function.have not been studied. We assessed the AD induced changes in DTI 
indices of LAD territories and correlated them with the degree of stenosis and CFR.
PATIENTS-METHODS: 30 patients were studied (age:62+9). None had akinesis in the 
LAD territory. 8/30 pts had a >50% LAD diameter stenosis. LAD CFR (normal values >=2) 
was estimated by AD 140µg/kg/min for 4 min by transthoracic echo. Peak strain during 
cardiac cycle (Pstrain) and peak strain rate (Pstrain rate) during systole were measured 
by DTI in the territories supplied by LAD (mid-apical anterior (A) and septal (S) wall from 
2/4 chamber apical views respectively).
RESULTS: Pts with CFR-LAD<2 had lower Pstrain rate at both apical S (0.91+0.21 vs 
1.23+0.38, p=0.036) and apical A (0.94+0.23 vs 1.22+0.31, p=0.044) at R and after AD 
infusion (apical S : 1+0.12 vs 1.39+0.48, p=0.06/ apical A : 0.73+0.25 vs 1.31+0.51, 
p=0.027). % increases of Pstrain rate with AD were related to LAD CFR in A and S 
segments (r=0.63, p=0.0.12 and r=0.41, p=0.05 respectively). Using ROC analysis for 
prediction of >50% LAD stenosis, AD Pstrain rate in apical A >0.78/sec had sensitivity 
0.57 and speciﬁcity 0.90 (area under curve 0.78, p=0.06). Zone apical A had a further 
trend during AD (0.95+0.63 vs 1.28+0.43). Pstrain was not different in pts with CFR<2 
both at R and during AD. However, with AD Pstrain at apical A was smaller in pts with 
>50% LAD stenosis (AD: 15+7 vs 22+6, p=0.04).
CONCLUSION: Strain rate in LAD territory is related to the local CFR. AD infusion 
induces changes in strain rate, which are dependent on the respective CFR of the 
LAD. In contrast, peak strain, which expresses myocardial deformation and not regional 
contractility, as strain rate does, does not reveal relevant relationships.
948-37 Usefulness and Cost Effectiveness of Squatting Stress 
Echocardiography in the Diagnosis of Coronary Artery 
Disease
Premindra A. Chandraratna, Rajiv Maraj, Ghasan M. Tabel, Huy Pham, Kien Tran, 
Natalie Bui, VA Medical Healthcare Center, Long Beach, CA, UC Irvine Medical Center, 
Irvine, CA
Background: We previously demonstrated that squatting induces left ventricular wall 
motion abnormalities (WMA) in patients with coronary artery disease (CAD). This 
study was designed to test the usefulness and cost effectiveness of squatting stress 
echocardiography for the diagnosis of CAD.
Methods: We studied 16 normal subjects (Group 1) and 75 patients who were scheduled 
for coronary angiography for the evaluation of the chest pain (Group 2). The heart rate, 
blood pressure, and the echocardiogram in standard views were recorded in the standing 
position. The subjects were then asked to squat and the echocardiogram recorded after 2 
minutes. Echocardiography was repeated after standing.
Results: In Group 1 subjects, the heart rate (HR) changed from a baseline value of 78 +/- 
14 to 83 +/- 16 beats/minute (P=0.028) and the systolic blood pressure (SBP) increased 
from 128 +/- 14 to 144 +/- 15 mmHg (P<0.0004). In Group 2, HR increased from 76 +/- 13 
to 83 +/- 15 beats/minute (P<0.0001) and the SBP increased from 125 +/- 17 to 151 +/- 21 
mmHg (P<0.0001). No WMA were noted during squatting in Group 1 subjects. In Group 
2, new or worsening WMA appeared in 57 patients. Nineteen patients developed WMA 
in the left anterior descending artery territory, 7 had WMA in the circumﬂex territory, 12 
had WMA in the right coronary artery territory. Nineteen had WMA in multiple territories. 
All WMA resolved on standing within one minute. None of these patients developed chest 
pain, arrhythmias or hypotension. The sensitivity, speciﬁcity and accuracy of squatting 
echocardiography for the diagnosis of signiﬁcant coronary stenosis (≥50% stenosis) were 
89%, 85% and 88% respectively.
The cost of a dobutamine echocardiogram (including labor costs for RN, Sonographer 
and limited physician supervision and cost of dobutamine and equipment for intravenous 
infusion but excluding physician’s reading fee and cost of ultrasound equipment) is $250; 
while the cost of a squatting stress echocardiogram (including labor costs for sonographer 
but excluding the physician’s fee and cost of ultrasound equipment) is $40.
Conclusion: Squatting stress echocardiography is a simple, safe and reliable method for 
diagnosing CAD and is cost effective.
948-38 Association of Chronotropic Incompetence With 
Exercise Induced Echocardiographic Ischemia and 
Prognosis
Vinod K. Raxwal, James Vacek, David Wilson, Subhash Banerjee, Kansas University 
Medical Center, Kansas City, KS
Background: Although CI has been shown to be predictive of an adverse prognosis, it is 
not clear if this association is independent of exercise-induced myocardial ischemia.
Methods: 5593 consecutive patients (2468 female and 3125 male; mean age 55 ±13.6 
years) were referred for Stress echocardiography at our laboratory. Subjects were 
followed for a mean of 4.4 ± 1.8 years. CI was deﬁned as failure to achieve 85% of the 
age-predicted maximum heart rate. Stress test was positive if new exercise induced wall 
motion abnormalities (WMA) were noted. The primary end point was all cause mortality. 
Patients were stratiﬁed into 4 groups: 1.CI present and WMA present 2. CI present and 
WMA absent 3.CI absent and WMA present 4. CI absent and WMA absent.
Results: During follow up period 216(4%) patients died. Mean ejection fraction was 57 
±7% with average METs 10 ± 3 achieved during the stress test. CI was prevalent in 
11% of the patients and 1096 (19%) had ischemia induced wall motion abnormalities. 
Patients with CI and WMA present had the worst prognosis with a 4 yr survival of 85% 
in comparison to 98% in CI and WMA absent group. The second group (CI present and 
WMA absent) and the third group (CI absent and WMA present) had a 95% and 96% 4-
year survival respectively (p= 0.7).
Conclusions: Chronotropic incompetence is an important prognostic marker of mortality 
when combined with exercise induced wall motion abnormalities has a worst prognosis.
948-39 How Should Dobutamine Stress Echocardiography and 
Multislice Computed Tomography be Used to Assess 
Coronary Heart Disease in the Clinical Settings?
Kumiko Hirata, Eiichi Hyodo, Makoto Hirose, Kimio Kamimori, Takahiko Kawarabayashi, 
Higashisumiyoshimorimoto Hospital, Osaka, Japan
Background: Diagnostic testing of coronary artery disease (CHD) is becoming more 
complex as the number of procedures available to the physician continue to increase. Both 
multislice computed tomography (MSCT) and dobutamine stress echocardiography (DSE) 
have been proved useful to detect CHD. However, it is still unclear when each test should be 
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performed on patients with chest pain to diagnose CHD. We examined DSE and MSCT on 
patients with chest pain to seek how should these tests be used in the clinical settings.
Methods: We examined 91 patients (52 male, mean age: 68 years old) with angina on effort 
using both DSE (SONOS 7500 Philips Medical System, Andover, USA) and MSCT (16-
detector CT scanner, SOMATOM 16, Siemens Medical Systems, Forchheim, Germany). 
Myocardial ischemia was diagnosed by following methods; 1) wall motion abnormality 
(WMA) in DSE, 2) stenosis in MSCT, 3) either WMA in DSE or stenosis in MSCT (DSE or 
MSCT), 4) both WMA in DSE and stenosis in MSCT (DSE and MSCT), 5) WMA in DSE in 
cases with inconclusive and stenosis in MSCT (MSCT followed by DSE).
Results: Coronary angiography was performed on 35 patients with positive ﬁndings by 
either DSE or MSCT and revealed signiﬁcant stenosis in 23 patients (36 of 105 coronary 
territories). In MSCT, 9 patients (17 diseased coronary arteries) were not able to be 
assessed, because of motion artifact and calciﬁcation. The sensitivity and speciﬁcity for 
diagnosis of signiﬁcant coronary stenosis were 1) DSE: 78%, 88%, 2) MSCT: 97%, 68% 
3) DSE or MSCT: 97% and 62%, 4) DSE and MSCT: 64%, 100%, 5) MSCT followed by 
DSE: 78% and 99%, respectively.
Conclusions: MSCT would be feasible for a screening test of CHD because of high 
sensitivity and relatively low speciﬁcity. With MSCT followed by DSE, the speciﬁcity was 
improved and this strategy could be feasible for detecting CHD in patients suspected of 
angina pectoris.
948-40 Color M-mode Strain Rate Stress Echocardiography 
Predicts Prognosis in Patients Evaluated for Coronary 
Disease
Ronald Mastouri, William Gill, Waqas Ghumman, Jo Mahenthiran, Masoor Kamalesh, 
Irmina Gradus-Pizlo, Harvey Feigenbaum, Stephen Sawada, Indiana University, 
Indianapolis, IN
Background: We have previously shown that color m-mode strain rate (SR) 
echocardiography during exercise and pharmacologic stress has fair accuracy for 
detection of coronary disease. The prognostic value of SR stress echo is unknown.
Methods: Color m-mode SR echo was performed in 358 patients who had stress echo 
(48 - dobutamine, 68 - supine bicycle, 242 - treadmill). SR was graded by a blinded 
observer in 12 segments. Abnormal rest SR was deﬁned as SR more positive than -1/s 
(green-yellow). Ischemia was deﬁned by development of post-systolic shortening or lack 
of improvement of SR to more negative than -2/s (brown hue) with stress. Patients were 
followed for events (death, infarction = MI, angioplasty = PCI, bypass grafting = CABG).
Results: Follow-up was completed in 92% (327 patients) for a mean of 9.9 months. The 
mean age was 60 years. SR stress echo was normal in 226, and abnormal in 101. Four 
of 226 patients (1.7 %) with normal SR stress echo had events (PCI = 3, MI = 1). Ten of 
101 patients (9.9 %) with abnormal SR stress echo had events (PCI = 2, CABG = 1, MI 
= 7, p = 0.002) compared to patients with normal SR. The annualized hard event rate in 
those with normal SR stress echo was 0.4 % vs. 7.0 % in those with abnormal SR echo 
(p = 0.001). History of MI, prior PCI, nitrate use, and SR stress echo were Cox univariate 
predictors of events. Wall motion assessment was not predictive. On multivariate analysis, 
nitrate use (p < 0.001, RR 18) was an independent predictor of events and abnormal SR 
stress echo (p = 0.05), and prior PCI (p = 0.05) were borderline predictors. Kaplan-Meier 
analysis showed that patients with normal SR stress echo had better event-free survival 
compared to those with abnormal SR stress echo (p = 0.002).
Conclusions: A normal SR stress echo identiﬁes patients at very low risk of death or MI 
in short term follow-up. An abnormal SR stress echo identiﬁes patients with increased risk 
of MI, and may be an independent predictor of outcome.
948-41 Left Coronary Artery Flow Reserve Measured 
Transthoracically Improves the Diagnostic Value of 
Routine Dipirydamole-Atropine Stress Echocardiogram
Jaroslaw D. Kasprzak, Piotr Lipiec, Paulina Wejner-Mik, Jacek Ku_mierek, Anna Plachcinska, 
Jaroslaw Drozdz, Maria Krzeminska-Pakula, Medical University of Lodz, Lodz, Poland
Aim. Coronary ﬂow reserve (CFR) of left interior descending (LAD) branch of the left 
coronary artery can be studied using transthoracic Doppler echocardiography and 
vasodilator challenge. We hypothesized that CFR in LAD can be effectively studied during 
peak phase of high-dose dipyridamole-atropine stress protocol (DIP)
Methods. We studied 64 patients (pts, age 58±9, 20 females) undergoing routine workup 
for myocardial ischemia using rapid high-dose DIP with atropine up to 1mg iv in negative 
cases. 20 pts had previous MI and mean CCS class was 2.4. All patients underwent 
coronary angiography and gated SPECT (55/64) as reference. CFR was measured without 
contrast enhancement during DIP peak using 5MHz 7v3 probe (Siemens Sequoia 256C).
Results. Signiﬁcant (>=50%) LAD disease was present in 42 pts, including 7 with total 
occlusion. CFR calculation was feasible in 53 pts (83%). 11 pts had undetectable distal 
LAD ﬂow signal due to total occlusion in 6 cases or critical (95%) stenosis of LAD in 3 
cases (speciﬁcity 81% for severe LAD disease). Recorded CFR ranged 1.3-4.1 (2.2±.7) 
corresponding with resting and peak LAD ﬂow of 14-60 (28±9) and 29-119 (58±21)cm/
s, respectively. Lower CFR was characteristic for signiﬁcant LAD disease: 1.97±.62 
vs 2.55±.57, p=0.0015 and correlated with LAD %stenosis: r=0.44, p=0.008. Optimal 
cutoff for 50% stenosis was CFR=<2.1 (ROC AUC 0.776, sens.68% and spec. 84%). 
There were no false positives with CFR=<1.8 and no false negative results in CFR. In 
17 patients without WMA in LAD territory abnormal CFR identiﬁed LAD disease with 
82% (14/17) positive predictive value. In WMA-negative DIP 6/9pts with disease LAD 
had abnormal CFR whereas in WMA-positive DIP 12/13 pts with normal LAD had normal 
CFR. Accuracy using either abnormal WMA or CFR as criterion for positivity increased 
from 75% to 85%. No test with both abnormalities was false positive.
Conclusions. CFR of LAD can be measured as an extension of routine DASE with 
success rate of 83%. The method is 74% accurate and improves the detection of 
multivessel disease involving LAD even in studies without inducible WMA. This is 
translated into 10% gain in test accuracy.
Study supported from KBN grant P05B 03623
948-42 Appearance of Right Ventricular Activation Delay 
by Pilsicainide Challenge Impaired Myocardial 
Performance Index in Brugada Syndrome
Kazuya Murata, Takeshi Ueyama, Takeo Tanaka, Akira Sawa, Shinsuke Suzuki, 
Masunori Matsuzaki, Yamaguchi University School of Medicine, Ube, Japan
Background: In patients with Brugada syndrome, no structural anomalies are usually 
detected by routine echocardiography. Sodium channel blocker augments ST-segment 
elevation in the right precordial leads in Brugada syndrome. However, its effect on 
echocardiographic features is not elucidated.
Methods: Sixteen patients with Brugada type ECG were studied. Pure sodium channel 
blocker, Pilsicainide (PIL 1mg/kg; i.v. over 10 minutes), was infused to provoke a ECG 
response. Before and after PIL, apical 4-chamber view was obtained by tissue Doppler 
imaging. Regions of interest were placed in base of interventricular septum (IVS) and right 
ventricle (RV) free wall. The change of time delay (dTD) in onset of ventricular ejection 
(at the end of the isovolumetric ejection phase) between the RV and IVS regions was 
measured. LV Tei index by Doppler echocardiography as (a-b)/b, where a is the interval 
between cessation and onset of transmitral ﬂow and b is the aortic ﬂow ejection time, was 
also measured. LV diastolic dimension and LVEF were evaluated by 2D echo, and QRS 
duration and J wave amplitude in ECG were measured. Positive ECG response with PIL 
was deﬁned as >200mcV elevation of J wave amplitude after PIL infusion. 
Results: PIL challenge provoked a positive ECG response in seven of 16 patients 
(inducible group). LV diastolic dimension, LVEF, and QRS duration were not different 
between inducible and non-inducible group both before and during PIL infusion. The 
onset of RV ejection was delayed from LV ejection, and dTD was signiﬁcantly prolonged in 
inducible group compared to non-inducible group (22.8 +13.8 vs 8.7 + 5.7msec, p<0.01). 
Tei index in inducible group increased after PIL (from 0.27+0.07 to 0.42+0.12, p<0.05), 
however did not change in non-inducible group (from 0.31+0.09 to 0.37+0.10, ns). 
Conclusion: Tissue Doppler imaging revealed RV activation delay with ST-segment 
change, but not with QRS prolongation was provoked by PIL in Brugada syndrome. This 
RV-LV contraction delay may be played an important role of impaired global LV function 
after PIL infusion.
948-43 Incremental Prognostic Value of Transient Ischemic 
Left Ventricular Cavity Dilatation on Stress 
Echocardiography Over Historical, Clinical, Resting and 
Stress Echocardiographic Variables
Ajay S. Shah, Rawa Sarji, Nisrine Koteich, Sripal Bangalore, Xiaoqian Zhang, Shruti Shah, 
Siu-Sun Yao, Farooq Chaudhry, St Lukes-Roosevelt Hospital Center, New York, NY
Background: The prognostic value of transient ischemic dilatation (TID) during stress 
echocardiography (SE) is not well deﬁned.
Methods: We evaluated 155 pts (63±10 yrs, 50% male) with SE (61% exercise). Left 
Ventricle (LV) was scored as per standard 16segment (seg) model. The no. of LV seg with 
a deterioration in wall-motion (WM) score of >1 grade (ischemia) and the maximal severity 
(range 1-5) of WM abnormality (magnitude of ischemia) in given LV seg(s) were assessed. 
Peak wall motion score index (WMSI) was derived. LV end diastolic volumes (EDV) were 
evaluated according to the modiﬁed Simpson’s rule. TID was deﬁned as transient increase 
in the EDV from rest to peak stress. Receiver operating characteristics curve was used to 
deﬁne an optimum cutoff for TID (Ratio ≥ 1.18). Follow up (2.9±1yrs) for conﬁrmed hard 
events [myocardial infarction (n=21), cardiac death (n=12)] were obtained.
Results: TID on SE confers a 7.0 times higher cardiac event rate than the pts with no 
TID (29%/yr vs. 4%/yr, p<0.0001). Furthermore, cox proportional hazard regression 
model showed incremental prognostic value of TID over historical, clinical, Resting 
Echocardiogram (RE) and SE variables (Figure). TID on SE (HR = 33.3, 95% CI = 4.6-
250.0; p <0.0001) is a strong predictor of cardiovascular events, even after controlling for 
LV ejection fraction and peak WMSI.
Conclusions: TID on SE yields incremental prognostic value over historical, clinical, RE 
and SE variables and is a strong predictor of cardiovascular events.
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948-44 Colour-coded Tissue Tracking Is an Accurate, Fast, and 
Simple Tool for Identiﬁcation of Non-ischemic Patients 
in the Hand of Inexperienced Stress Echocardiography 
Reader
Reidar Winter, Yosef Mobasseri, Jacek Nowak, Samir Saha, Lars-Ake Brodin, Karolinska 
University Hopital, Stockholm, Sweden
Background: Colour-coded tissue tracking (TT), derived from colour coded tissue Doppler 
imaging, is a novel technique allowing fast and simple “pattern recognition” of myocardial 
longitudinal displacement. TT is a regional colour coded presentation of the magnitude of 
longitudinal displacement of the myocardium. TT is easily obtainable and therefore a potential 
tool for ﬁrst step stress echo reading in order to quickly identify non-ischemic patients without 
need for additional time consuming procedures involving trained and highly specialised 
expertise. The aim of this study was to determine whether TT could really be used in such a 
way and, furthermore, to establish TT cut-off values for rapid identiﬁcation of patients without 
signs of myocardial ischemia during dobutamine-atropine stress echocardiography (DASE).
Methods: DASE recordings from 70 consecutive patients referred for stress 
echocardiography were presented to a blinded, inexperienced reader for postprocessing 
using TT. The reader obtained only minimal, 30 minutes’ training involving assisted TT 
reading of 3 patients and a very fast (1 - 2 min) simple reading procedure using three 
apical views at peak stress was applied.
A four-grade scale for basal displacement was employed as follows:
1) >12 mm displacement in all basal segments,
2) minimal value of >10 < 12 mm displacement in at least one basal segment,
3) minimal value of >8 < 10 mm displacement in at least one basal segment,
4) minimal value of <8 mm displacement in at least one basal segment
Results: Using grade (3) as a cut-off point, high sensitivity (96%) and negative predictive 
value (93%)were obtained whereas speciﬁcity was only 27% and positive predictive 
value 33%. Accordingly, using this cut-off point, an inexperienced stress echo reader 
could identify 30% of the non-ischemic patients with minimal time expenditure. The TT 
reading time was 1 - 2 minutes per patient and the estimated time saving due to rapid 
identiﬁcation of non-ischemic patients was 5.8 hours.
Conclusions: TT analysis of 3 apical views at peak stress seems to provide a feasible, 
highly sensitive and time-saving means for simple and fast identiﬁcation of a considerable 
fraction of non-ischemic patients.
948-45 Acute Changes in N-terminal pro-Brain Natriuretic 
Peptide Induced by Dobutamine Stress 
Echocardiography
Evangelia Karvouni, Ilias Karabinos, Nicolaos Chiotinis, Anastasios Papadopoulos, 
Phevos Simeonidis, Orestis Tsolas, Demosthenes G. Katritsis, Athens Euroclinic, 
Athens, Greece, Central Laboratories, Athens Euroclinic, Athens, Greece
Background: Exercise-induced myocardial ischemia has been associated with increase 
in circulating BNP levels.The aim of this study was to determine the effect of dobutamine 
stress echocardiography-induced ischemia on circulating levels of N-terminal fragment of 
B-type natriuretic peptide (NT-pro-BNP).
Methods: One hundred and twenty eight patients underwent dobutamine stress 
echocardiography (DSE) for evaluation of known or suspected coronary artery disease. 
NT-pro-BNP levels were measured before and one hour after completion of DSE.
Results: NT-pro-BNP levels were similar before and after DSE regardless of whether 
patients had (123±101.8 vs 124.2±108.3, p=NS) or did not have inducible ischemia, 
(96.5±70.5 vs 100.5±71.1, p=NS). Patients with inducible myocardial ischemia had no 
different NT-pro-BNP levels compared to patients without inducible ischemia both before 
(123±101.8 vs 96.5±70 pg/ml, p=0.37) and after DSE (124.2±108.3 vs 100.5±71.1 pg/
ml, p=0.55). Patients with severe inducible ischemia had signiﬁcantly higher NT-pro-BNP 
levels compared to patients with mild or moderate inducible ischemia and patients without 
inducible ischemia, both before (208.5±125.5 vs 96±78.9 vs 96.5±70 pg/ml, p=0.017 and 
p=0.025 respectively) and after DSE (212.5±138.1 vs 94.8±81.1 vs 100.5±71.1 pg/ml, 
p=0.015 and p=0.023 respectively). NT-pro-BNP levels before DSE could be independently 
predicted by age (p<0.0001), presence of diabetes mellitus (p=0.002), and ejection 
fraction (p=0.005), but not DSE-inducible ischemia. Only severe DSE inducible ischemia 
was independently predicted by NT-pro-BNP levels before (exp(B)=1.01 95%C.I.=1.003-
1.02, p=0.01) and after DSE study (exp(B)=1.009 95%C.I.=1.0004-1.01, p=0.04).
Conclusions: NT-pro BNP is not affected by DSE-induced ischemia and cannot be used 
in clinical practice to improve diagnostic accuracy of DSE.
948-46 Wall Motion Score by Stress Echocardiography Is 
Superior to Angiographic Jeopardy Score for Risk 
Stratiﬁcation and Prognosis
Sripal Bangalore, Ajay Shah, Devi Gopinath, Emad Aziz, Anand Haridas, Shadi 
Abdelnour, Madhuri Devabhaktuni, Deborah Cantales, Siu-Sun Yao, Farooq A. 
Chaudhry, St Lukes Roosevelt Hospital, New York, NY
Background: Angiographic jeopardy score (AJS) is a method for estimating the amount 
of myocardium at jeopardy on the basis of location of coronary stenosis. The extent 
of ischemic myocardium can also be estimated by stress echocardiography. Data on 
comparison of the two modalities is limited.
Methods: We evaluated 212 consecutive patients (57 ± 16 years, 70% male) who had 
coronary angiography and stress echocardiography within a 3-month period. Peak wall 
motion score index (WMSI) was derived from cumulative sum of 16 segments at maximum 
heart rate. Followup (4.1 ± 2.3 years) for all-cause mortality (n = 62) was obtained.
Results: Patients with event had a higher AJS (4.7 ± 4.2 vs. 3.4 ± 3.8; p = 0.04), higher 
rest WMSI (2.3 ± 1.0 vs. 1.6 ± 0.8, p <0.0001), higher stress WMSI (2.3 ± 0.9 vs. 1.7 ± 
0.8, p <0.0001) and lower ejection fraction (38 ± 18 vs. 49 ± 14, p <0.0001) compared 
to the no event group. Receiver operating characteristic curve showed that stress WMSI 
(AUC = 0.68, chi2 = 15.2, p <0.0001) was better than AJS (AUC = 0.59, chi2 = 7.2, p = 
0.05) for the prediction of all-cause mortality (graph). Stress WMSI provides incremental 
prognostic value over AJS for the prediction of all-cause mortality (Global chi2 increased 
from 6.7 to 17.5, p <0.0001).
Conclusion: Stress wall motion score index is superior to angiographic jeopardy score 
and provides independent and incremental prognostic value beyond angiographically 
determined jeopardy score for the prediction of all-cause mortality.
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Cardiovascular Computed Tomography
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Georgia World Congress Center, Hall B1
Presentation Hour: 1:30 p.m.-2:30 p.m.
970-1 64-Slice Computed Tomography Angiography Detects 
Graft and Coronary Artery Stenosis in Patients With 
Previous Coronary Artery Bypass Graft Surgery
Patrizia Malagutti, Koen Nieman, Willem B. Meijboom, Francesca Pugliese, Carlos A.G. 
Van Mieghem, Alessandro A. Palumbo, Ludovico La Grutta, Filippo Cademartiri, Nico R. 
Mollet, Gabriel P. Krestin, Pieter de Jaegere, Pim J. de Feyter, Erasmus Medical Center, 
Rotterdam, The Netherlands
Background The high diagnostic accuracy of computed tomography (CT) to detect graft 
disease has been described previously. We assessed the diagnostic performance of 64-
slice technology after coronary bypass surgery (CABG) evaluating bypass grafts as well 
as the native coronary arteries.
Methods 64-slice CT angiography (Siemens Sensation 64, Germany) was performed 
in 35 symptomatic post-CABG patients (30 male, mean age 67±8 yrs). Interval between 
CABG and CT was 9±5 yrs. Five patients underwent re-do CABG, 13 segments were 
grafted twice. Scan parameters: rotation time 330ms, detector width 0.6mm. Two 
independent, blinded observers assessed all grafts and coronary arteries for signiﬁcant 
(>50%) luminal narrowing. Using conventional quantitative coronary angiography as the 
standard of reference, descriptive statistics were performed per segment, per graft and 
coronary branch, and per patient.
Results A total of 75 grafts (31 arterial, 44 venous), including 121 graft segments 
(42 arterial, 79 venous), 108 distal coronary run-offs and 84 non-bypassed coronary 
arteries (206 segments) were analyzed. CT assessed disease in 53 graft segments and 
35 grafts. CA conﬁrmed the ﬁndings in 51 graft segments and 34 grafts. One occluded 
graft segment was misdiagnosed as patent at CT. Most coronary lesions were detected, 
although overestimation was more frequent in extensively calciﬁed vessels.
Conclusion 64-slice CT allows reliable evaluation of both coronary arteries and grafts 
after CABG.
 
Se (%) Sp (%) PPV(%) NPV(%)
Graft segments
Arterial (42)
Venous (79)
100
97,5
100
92,3
100
92,8
100
97,3
Grafts
Arterial (31)
Venous (44)
100
100
100
94,1
100
96,4
100
100
Total graft segments (121)
Total grafts (75)
98
100
95,7
97,6
94,3
97,1
98,5
100
Coronary artery
Grafted segments (108) 88,8 92,2 69,6 97,6
Native segments (206)
Native vessels (84)
Patients (35)
96,8
97,3
100
90,3
83
50
81,1
81,8
97,1
98,5
97,5
100
Se= sensitivity; Sp= speciﬁcity; PPV= positive predictive value; NPV= negative 
predictive value
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970-2 Do CT-low-dense Coronary Artery Plaques Represent 
Plaque Vulnerability? Study by Intravascular 
Ultrasound and Coronary Angioscopy
Makoto Ichikawa, Yuichi Sato, Kanae Nakanishi, Fumio Inoue, Naoya Matsumoto, 
Mitsuyo Masubuchi, Tadateru Takayama, Yuji Kasamaki, Shunichi Yoda, Takahisa 
Uchiyama, Satoshi Saito, Nihon University Hospital, Tokyo, Japan
Background: Although CT-low-dense plaques deﬁned by multislice computed tomography 
(MSCT) correspond to soft plaques deﬁned by intravascular ultrasound (IVUS), whether 
or not they represent vulnerable plaques is unknown.
Methods: MSCT was performed in 34 patients with coronary artery disease using an 
Aquillion 16 with collimation of 0.5mm and gantry rotation of 0.4s/rotation. Plaque CT 
densities were measured in at least 4 randomly selected regions of interest within the 
plaque and the minimum CT density was determined. Based on IVUS, plaques were 
classiﬁed into soft, ﬁbrous and hard plaques. The minimum CT plaque density was 
compared to the IVUS-derived plaque texture. The plaques were also evaluated by 
coronary angioscopy and divided into white and yellow plaques according to the 4-point 
scoring system (0=white, 1=light yellow, 2=yellow, 3=intensive yellow). Plaques with color 
grade 0-1 were deﬁned as white plaques and plaques with color grade 2-3 were deﬁned 
as yellow plaques.
Results: The CT densities in soft, ﬁbrous and hard plaques were 47±22 Hounsﬁeld units 
(HU), 101±29 HU, and 573±203 HU, respectively. When plaques with CT density < 50 HU 
were deﬁned as soft plaques, the sensitivity and speciﬁcity of CT to detect IVUS-deﬁned 
soft plaques were 100 % and 94 %, respectively, whereas, the sensitivity and speciﬁcity 
to detect angioscopically deﬁned yellow plaques were 75 % and 56 %.
Conclusions:
MSCT may permit accurate assessment of coronary artery soft plaques, but it is 
insensitive to detect yellow plaques which are sensitive markers of vulnerable plaques. The 
signiﬁcance of CT-low-dense plaques awaits further prospective clinical observations.
970-3 Detection of Angiographically Silent In-Stent 
Restenosis in Multislice Computed Tomography
Osamu Kuboyama, Tsunekazu Kakuta, Shigeki Kimura, Taishi Yonetsu, Tomoyuki 
Umemoto, Hideomi Fujiwara, Toride Kyoudo General Hospital, Toride, Japan, Tsuchiura 
Kyodo General Hospital, Tsuchiura, Japan
Background: Angiographically mild coronary artery stenoses sometimes cause signiﬁcant 
myocardial ischemia. Multislice computed tomography (MSCT) is a promising tool for 
noninvasive coronary artery assessment. Methods: We evaluated the angiographic 
and MSCT ﬁndings of 342 lesions in 209 consecutive patients who underwent both 
conventional coronary angiography (CA) and pre-CA MSCT. MSCT images were 
analyzed for in-stent lumen visibility, and the visual assessment of the presence of in-
stent restenosis (ISR) was performed, and then, in-stent minimum lumen area (MLA) 
was measured in cross-sectional MSCT images using digital caliper. ISR was deﬁned 
as diameter stenosis ≥ 50% in CA, and diagnostic performance of MSCT was assessed 
with CA used as a standard of reference. All ISR lesions in MSCT were also evaluated by 
intracoronary ultrasound (ICUS) at the time of CA. Results: Three hundred nine lesions 
(91.4%) were evaluable for in-stent lumen. MSCT permitted the detection of 44 of 45 
signiﬁcant stenosis (sensitivity 97.8%), and correctly depicted the absence of restenosis 
in 243 of 264 (speciﬁcity 92.0%). These values correspond to positive predictive value of 
67.7% (44 of 65), negative predictive value of 99.5% (243 of 244), diagnostic accuracy 
of 85.8% in the whole lesions. In 65 ISR lesions in MSCT, 21 lesions were false positive. 
ICUS revealed minimum stent area less than 4mm2 in 63 of 65 ISR lesions diagnosed 
as restenotic both by CA and MSCT, and in 17 of 21 false positive lesions in MSCT. MLA 
in MSCT was 2.4 ± 0.4 mm and 2.76 ± 0.34 mm in ICUS, respectively. MLA in MSCT 
was signiﬁcantly correlated with that in ICUS (r = 0.73, p < 0.01). Conclusion: MSCT 
accurately detected angiographically silent but ICUS MLA less than 4 mm2 lesions, if 
image quality was sufﬁcient.
970-4 Comparison of Left Atrial Volume and Left Atrial 
Appendage Contribution in Patients With and Without 
Persistent Atrial Fibrillation
Monvadi B. Srichai, Jill E. Jacobs, Neil Bernstein, Larry Chinitz, Leon Axel, New York 
University School of Medicine, New York, NY
Background:  Enlargement of the left atrial (LA) cavity has been shown to correlate with 
increased mortality. Traditionally, echocardiography has been used to quantify LA volume, 
but the measurements rely on geometric assumptions and do not include the contribution 
of the left atrial appendage (LAA). Therefore, we sought to quantify LA volume and the 
contribution of the LAA in patients with and without persistent atrial ﬁbrillation (PAF) using 
multislice cardiac computed tomography (CT).
Methods: Cardiac CT studies performed using a 16-slice spiral system (Sensation 16, 
Siemens, Erlangen, Germany) with electrocardiographic gating for the assessment of 
pulmonary venous anatomy were retrospectively analyzed in 35 patients [18 in sinus 
rhythm (SR), 17 in PAF] CT reconstruction phases at end-diastole (ED) and end-systole 
(ES) were analyzed by multiplanar reformation of the left atrium into multiple parallel 
slices (slice thickness 5mm, inter-slice distance 5mm). Volumetric analysis was performed 
by manual outlining of the endocardial borders of the LA and LAA at ED and ES using 
commercially available software (Argus Platform, Siemens, Erlangen, Germany). From 
these measurements, LA volume, LAA volume, ratio of LAA to LA volumes and LA emptying 
fraction were calculated. Volumes were also indexed to patient body surface area.
Results: Absolute and indexed total LA volumes were signiﬁcantly larger in the patients 
with PAF compared to patients in SR (ES: 146.6±27.0 cc versus 119.1±24.1 cc, p<0.005; 
ED: 130.4±26.0 cc versus 74.4±19.1 cc, p<0.0001). The change in LA volume from ES 
to ED was signiﬁcantly greater for patients in SR compared to patients in PAF (38±7% 
versus 11±4%, p<0.0001). There was no signiﬁcant difference in the contribution of the 
LAA volume to total LA volume for both groups (AF 9±3% versus 12±5%, p=NS).
Conclusion: Patients with PAF demonstrated signiﬁcantly larger total LA volume and 
smaller changes in LA volumes compared to patients in SR. This is expected given the 
loss of atrial contraction that occurs with PAF. The LAA contributed approximately 10% of 
the total LA volume and was not signiﬁcantly different between the two groups.
970-5 Multislice Computed Tomographic Findings of the 
Anomalous Origin of the Right Coronary Artery: 
Evaluation of Possible Causes of Myocardial Ischemia
Kanae Nakanishi, Yuichi Sato, Makoto Ichikawa, Naoya Matsumoto, Mitsuyo Masubuchi, 
Shunichi Yoda, Tadateru Takayama, Fumio Inoue, Yuji Kasamaki, Takahisa Uchiyama, 
Satoshi Saito, Nihon University Hospital, Tokyo, Japan
Background: Anomalous origin of the right coronary artery (RCA) is a rare congenital 
anomaly in which nonfatal or fatal acute myocardial infarction and sudden death occur 
in such patients. Multislice computed tomography (MSCT) has potential to evaluate the 
possible causes of myocardial ischemia in patients with anomalous origins of the RCA.
Methods: MSCT was performed in 2,564 consecutive patients using a Somatom 
Volume Zoom (4-detector-row) and an Aquillion 16 (16-detector-row) equipment. Volume 
rendering and virtual coronary angioscopic images were reconstructed for morphologic 
assessment of the RCA. Exercise myocardial perfusion single-photon emission computed 
tomography was performed in all patients using a rest Thallium-201/stress Technetium-
99m tetrofosmin dual isotope, separate acquisition protocol.
Results: 10 patients (3.9 %) were incidentally found to have anomalous origins of the 
RCA. The RCA arose from the left sinus of Valsalva, separately from the left main coronary 
artery in 9 patients, whereas it arose from the left main coronary artery in 1 patient as 
a single coronary artery. 6 patients had acute angle take-off of the RCA from the aorta 
and 4 patients had intramural course within the aortic wall. Virtual coronary angioscopy 
revealed a ‘mole hole’ appearance of the RCA ostium in these 4 patients. In all patients, 
the RCA coursed between the ascending aorta and pulmonary artery. 4 patients with 
exercise-induced ischemia were those exhibiting a combination of acute angle take-off 
from the aorta and intramural course within the aortic wall. These morphological features 
were thought to be the primary cause of exercise-induced myocardial ischemia in patients 
with anomalous origins of the RCA.
Conclusions: MSCT permits evaluation of possible causes of ischemia in patients with 
anomalous origins of the RCA.
970-6 Coronary Artery Lesions with Intra-plaque 
Enhancement in Multidetector Spiral Computed 
Tomography
Taishi Yonetsu, Tsunekazu Kakuta, Shigeki Kimura, Shingo Maeda, Asami Suzuki, 
Hideomi Fujiwara, Tsuchiura Kyodo Hospital, Tsuchiura, Japan
Background: Unique appearance of intra-plaque enhancement (IPE) in multidetector 
computed tomography (MDCT) is sometimes observed in diseased coronary arteries. 
However, there has been no report regarding this MDCT ﬁnding.
Methods: IPE was deﬁned as an enhanced high CT density area located at epicardial 
side of coronary plaque with non-enhanced plaque of low CT density at luminal side in 
cross-sectional images of MDCT (Figure). Among a total of 177 stenotic lesions from 135 
patients, who underwent pre-PCI MDCT, 64 lesions with IPE and 61 lesions without IPE 
were evaluated using both 40MHz intravascular ultrasound (IVUS) and MDCT. Severely 
calciﬁed lesions and lesions with failure of IVUS passage were excluded. In IPE lesions, 
CT density was measured in both non-enhanced and enhanced part of the plaque.
Results: Mean CT density in non-enhanced part of the lesion with IPE was 53±41HU, 
and 142±89HU in enhanced part, suggesting that the enhancement was not likely 
caused by calciﬁcation. Mean CT density in lesions without IPE was 78±37HU. By IVUS 
examination, deep echo attenuation without dense calciﬁcation was observed in 53/64 
(82.8%) in lesions with IPE, and 3/61 (4.9%) in lesions without IPE. Eccentric lesions 
were more frequently observed in IPE lesions than non-IPE lesions (p<0.01).
Conclusions: IPE appearance in MDCT was not uncommon. This ﬁnding was closely 
related with deep echo attenuation in IVUS, suggesting the presence of vulnerable plaque 
susceptible to distal atheroembolization after PCI.
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970-7 Multislice Computed Tomography in Detection of 
Coronary Artery Disease in Heart Transplant Patients
Philipp Pichler, Christian Loewe, Suzanne Roedler, Bonni Syeda, Till Bader, Arezu 
Aliabadi, Christoph Schukro, Florian Wolf, Herwig Imhof, Dietmar Glogar, Medical 
University of Vienna, Vienna, Austria
Background:Post transplant follow-up of heart transplant patients consists of regular 
angiography after transplantation and goes along with a signiﬁcant amount of costs, 
discomfort and risk. We sought to assess whether Multislice computed tomography 
(MSCT) permits the exclusion of coronary artery disease in asymptomatic heart 
transplant patients.
Methods:MSCT-scans (Philips “CT MX 8000 IDT”) and invasive coronary angiography 
were performed in 66 consecutive heart transplant patients in sinus-rhythm scheduled 
for routine invasive coronary angiography. 100 ml non-ionic iodinated contrast medium 
were applied for CT-angiography. All scans were performed during one breath-hold. 
In axial MSCT images and multiplanar reconstructions, all coronary arteries and 
side branches were assessed for the presence of stenoses exceeding 70% diameter 
reduction. Coronary segment analyses were performed according to a modiﬁed American 
College of Cardiology/American Heart Association (ACC/AHA) classiﬁcation in vessel 
with a diameter exceeding 1.5 mm. Results were compared with quantitative coronary 
angiography analysis.
Results:MSCT was performed successfully in 60 patients enrolled in our analysis; Fourteen 
patients (21%) had at least one signiﬁcant stenosis, 9 (14%) suffered from coronary artery 
disease without signiﬁcance and the remaining 43 (65%) were totally free from graft 
sclerosis. Forty-one out of 43 patients (95%) who were estimated to be fully evaluable 
in MSCT were correctly classiﬁed. On a per-segment-basis, 10 out of 19 high-grade 
stenoses were assessed correctly, 4 were unevaluable and 5 were incorrectly classiﬁed 
non-signiﬁcant (sensitivity: 53%, speciﬁcity: 94%). After exclusion of 45 out of 764 coronary 
segments (6%) due to motion artifacts or severe calciﬁcation, sensitivity, speciﬁcity, positive 
and negative predictive values were 67%, 100%, 91% and 99%, respectively.
Conclusions:Despite a low sensitivity, the high negative predictive value allows the 
exclusion of signiﬁcant CAD with a large certainty in a big number of patients. From the 
clinical point of view, this might spare this patient cohort an additional invasive coronary 
angiography.
970-8 Comparison of Computed Tomography Coronary 
Angiography with Conventional Coronary Angiography 
for the Detection of Signiﬁcant Coronary Lesions in the 
Pre-Operative Valve Surgery Patient
Willem B. Meijboom, Carlos A. Van Mieghem, Jolanda Kluin, Francesca Pugliese, Nico 
R. Mollet, Filippo Cademartiri, Patrizia Malagutti, Ad J. Bogers, Gabriel P. Krestin, Pim J. 
de Feyter, Erasmus Medical Center, Rotterdam, The Netherlands
Conventional coronary angiography (CCA) is recommended in patients scheduled for 
valve surgery. The diagnostic performance of the latest 64-slice Computed Tomography 
scanner to rule out or detect signiﬁcant coronary lesions in this clinical relevant patient 
population is unknown.
During a 6-month period, 85 patients were prospectively identiﬁed from a consecutive 
patient population scheduled for valve surgery. After CCA patients were asked to undergo 
CT coronary angiography (CTCA). 47 patients were excluded: no informed consent (15), 
atrial ﬁbrillation (15), renal failure (4), known contrast allergy (3), other (9). Thus, 38 
patients (26 men, 60.8±12.2 years) comprised the study group. Aortic valve pathology 
was seen in 22 patients, mitralic valve pathology in 14, and pulmonary insufﬁciency in two. 
Three patients had redo valve surgery.
Prevalence of signiﬁcant lesions per patient was 29%. Mean scan-time was 13.3±1.4 
seconds. 71% of patients received β-blockers and 66 % lorazepam resulting in a mean heart 
rate of 59±7.5 b.p.m. All patients with a signiﬁcant lesion were detected. Sensitivity, speciﬁcity, 
positive and negative predictive value of CTCA for the detection of signiﬁcant stenoses on a 
per-vessel, per-segment and per-patient basis is depicted in the attached table.
The diagnostic accuracy of 64 slice CTCA for ruling out the presence of signiﬁcant 
coronary lesions in patients undergoing valve surgery is excellent and allows CTCA 
implementation as a gatekeeper in these patients.
Sensitivity Speciﬁcity PPV NPV
Segment 94% (16/17) 99% (522/529) 70% (16/23) 100% (522/523)
Vessel 100% (13/13) 97% (135/139) 76% (13/17) 100% (135/135)
Patient 100% (11/11) 96% (26/27) 92% (11/12) 100% ( 26/26)
 
970-9 Symptomatic Obese Patients Undergoing 64-Slice Multi 
Detector Computed Tomography Are Younger and Have 
Lower Prevalence of Signiﬁcant Coronary Stenosis
Ronen Rubinshtein, David A. Halon, Tamar Gaspar, Nathan Peled, Salim Adawi, Basil S. 
Lewis, Lady Davis Carmel Medical Center, Haifa, Israel
Background: Obesity is a risk factor for both coronary artery disease (CAD) and all 
cause mortality. Better short term outcome has been reported, however, after myocardial 
revascularization in obese pts. To examine if differences exist in the nature of CAD in 
symptomatic obese and non-obese subjects we examined the relation between body 
mass index (BMI) and prevalence of signiﬁcant coronary stenosis in symptomatic pts 
evaluated with multi-detector computed tomography (MDCT).
Methods: We examined 243 consecutive symptomatic pts (59±11yrs, 69% men) by non-
invasive coronary CT angiography using a 64-slice MDCT scanner (Brilliance 64, Philips) 
for the presence of signiﬁcant CAD deﬁned as: ≥1 coronary arterial narrowing ≥50% 
(arterial segments proximal to functional bypass grafts excluded). 96 pts (40%) had prior 
myocardial revascularization. BMI≥30 kg/m2 was deﬁned as obese.
Results: Signiﬁcant CAD on MDCT was found in 17/58(29%) pts with BMI≥30 kg/m2 vs 
81/185(44%) in pts with BMI<30 kg/m2 (p=0.05). Obese pts were younger (55.6±10.9 vs 
60.1±11.7 yrs, p<0.0001) and had higher prevalence of hypertension [43/58(74%) vs 
109/185(58%), p=0.04], but similar rates of other CAD risk factors.
Conclusions: 1. Obese pts had lower prevalence of signiﬁcant CAD on MDCT, higher 
prevalence of hypertension and were younger. 2. Obese pts may reveal symptoms and be 
examined at an earlier stage of their disease explaining the “obesity paradox” in several 
reports of better short-term outcome after cardiac procedures. 3. 64-slice MDCT may 
prove to be a useful tool to assess CAD severity in symptomatic obese pts.
970-10 The Effect of One-Year of Chelation Therapy on 
Coronary Volume Score
Bruce H. Brundage, Bruce A. McLellan, Chris Hatlestad, Karen E. Doolan, Heart 
Institute of the Cascades, Bend, OR
Background: The effectiveness of chelation therapy for the management of coronary 
atherosclerosis is controversial. This study evaluated the change in coronary calcium 
volume score, an index of atherosclerotic plaque burden, after 1 yr of IV chelation therapy.
Methods: 20 asymptomatic subjects (17M, 3F) over the age of 40 with calcium scores 
between the 25th and 75th percentile for age and gender where recruited for the study. 
Subjects on statins or with a history of a coronary stent were excluded. The subjects 
received weekly IV infusions of EDTA/vitamin solution for 24 wks and then monthly for 
the remainder of 1 yr. Subjects received a baseline EBT for measuring coronary calcium 
volume and a follow-up scan after the completion of chelation therapy. Case controls were 
randomly selected from a large data base. The controls had 2 scans separated by at least 
1 yr and were matched as closely as possible to the treated subjects for age, gender and 
baseline calcium volume score.
Results: The mean age and calcium volume score for the subjects and controls were 
63.7 yrs/414.1 and 61.8 yrs/412.2 respectively (p<0.0001, p=NS). 15/20 controls were 
receiving statins for the duration of the interval between the ﬁrst and second scan. None 
of the chelation therapy subjects were on statin therapy. The mean duration between the 
ﬁrst and second scan for subjects and controls was 13.5 and 30.8 months respectively. 
The annualized change in calcium volume score for the subjects and controls was 
+18.3% and +28.4% respectively (p=0.077). The annualized absolute change in calcium 
volume score was also greater in the controls (89.3 vs 66.8, p=0.229). A decrease in 
calcium volume score was observed in 4 chelation therapy subjects but in none of the 
case controls.
Conclusions: After 1 yr of chelation treatment, progression in calcium volume score was 
less than in case controls even though 75% of controls were on statins.
970-11 Fluvastatin Reduces Coronary Plaque and Increases 
Lumen Volume: Assessment by Multislice CT
Takahisa Sato, Takeshi Kondo, Hirofumi Anno, Masayoshi Sarai, Keita Oshima, Kaori 
Inoue, Sadako Motoyama, Hiroshi Shinozaki, Hitoshi Hishida, Sho Narita, Jagat Narula, 
Fujita Health University, Toyoake City, Japan
Background: It is controversial whether statins can reduce coronary artery plaque 
volume. Using MSCT angiography for characterization of the plaque, we evaluated the 
effect of Fluvastatin (which also exerts high pleiotropic effects) on relative alterations in 
plaque and lumen volumes (PV, LV).
Methods: MSCT was performed by Aquilion 16, 32, 64 (Toshiba, slice thickness: 0.5mm) 
in 12 patients with coronary artery disease (CAD) (M/F=10/2, age: 64.9±6.0). PV and 
LV were calculated using novel plaque analysis software before and after 12-month 
treatment with Fluvastatin (20mg qD). Complete lipid proﬁles were obtained before and 
after statin treatment, within 7 days of CT imaging.
Results: Fluvastatin signiﬁcantly reduced PV (104.3±47.8 to 91.2±36.1 mm3, P=0.045) 
and increased LV (97.7±45.9 to 108.3±47.0 mm3, P=0.010) (Fig. left) and lipid rich core 
dispeared after treatment in the representative patient (Fig. Right). However, there was 
no signiﬁcant change in the lipid proﬁle; total cholesterol (202.0±30.0 to 196.8±28.7), 
LDLC (118.5±27.6 to 118.4±22.1), HDLC (49.8±15.2 to 47.8±15.9) and TG (168.2±93.2 
to 147.6±74.3) were not signiﬁcantly different.
Conclusions: It is feasible to evaluate coronary artery PV and LV on MSCT. Fluvastatin can 
reduce coronary artery favorable modulate PV and LV even when total cholesterol and HDL 
were not signiﬁcantly abnormal initially and were not altered signiﬁcantly during therapy.
970-12 Coronary Imaging With Multi-detector Computed 
Tomography: A Meta-analysis
Todd S. Fergus, Jared Wyrek, W. Dennis Foley, David S. Marks, Medical College of 
Wisconsin, Milwaukee, WI
Background: Conventional coronary angiography is the clinical standard for evaluating 
obstructive coronary disease. However, it is an invasive procedure with risk of adverse 
events. Non-invasive methods under development for imaging the coronary arteries 
include magnetic resonance imaging and multi-detector computed tomography (MDCT). 
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We performed a meta-analysis to examine MDCT compared to conventional coronary 
angiography.
Methods: A MEDLINE literature search was performed for MDCT and coronary 
angiography keywords. Inclusion criteria included prospective, blinded design and 
performance of CT and cardiac catheterization within a pre-speciﬁed period of time. 
Exclusion criteria included evaluation of coronary grafts or stents. The rates of true 
positives, true negatives, false positives, and false negatives for detection of stenoses 
greater than 50% were abstracted, and sensitivities and speciﬁcities weighted by sample 
size were calculated.
Results: 18 eligible studies involving 1158 subjects were included. The average number 
of subjects per study was 64 (33-128). Five studies used a 4-slice CT scanner, 11 used a 
16-slice CT scanner, and 2 used a 64-slice CT scanner. The sensitivity was 89.10% (95% 
CI 83.83-93.12%). The speciﬁcity was 95.26% (95% CI 93.72-96.51%). Heterogeneity 
testing was high (I2 = 85.3%). This ﬁnding could not be explained by study factors such as 
type of CT scanner, patient age, or gender.
Conclusions: MDCT angiography is highly speciﬁc for detecting coronary stenoses 
greater than 50%, but the reported sensitivities vary widely. The heterogeneity among 
studies could not be explained by patient factors or type of scanner, and may be due to 
individual study design (included versus excluded vessel segments). Further research is 
required to understand the utility of MDCT for diagnosing signiﬁcant obstructive coronary 
artery disease.
970-13 Noninvasive Coronary Angiography: Agreement of 
64-Slice Cardiovascular Computed Tomography and 
Selective Catheter Angiography
Jeffrey J. Fine, Patrick A. Hall, Christie B. Hopkins, F Carter Newton, South Carolina 
Heart Center, PA, Columbia, SC
Background. Cardiovascular computed tomography (CVCT) via 64-slice technology 
increases spatial resolution while decreasing acquisition times and slice thickness. 
We evaluated the accuracy of 64-slice CVCT referenced by catheter angiography to 
determine if improved performance metrics offer a low risk and patient friendly mode 
of coronary angiography, which in selected clinical situations may replace the need for 
catheter angiography.
Methods. We studied 66 sequential subjects having 64-slice CVCT and catheter 
angiography within 30 days. CVCT was performed using the commercially available 
Siemens Sensation Cardiac 64 CT. Results were analyzed for study quality, detectable 
lesions >50%, left ventricular ejection fraction (LVEF), and graft patency, when applicable. 
Vessels with a diameter <1.5 mm were excluded from the analysis. Subjects were 
referred to CVCT by their cardiologist or primary care provider after presentation of 
symptoms or after perfusion testing supported myocardial ischemia. Data are expressed 
as percentages and descriptive statistics (sensitivity, speciﬁcity, positive predictive value, 
negative predictive value). A p-value of <0.05 was considered statistically signiﬁcant.
Results. Among 66 subjects, 245 coronary arteries were evaluated. 64-slice CVCT 
identiﬁcation of stenotic lesions >50% within measured coronary vessels were: sensitivity 
95%, speciﬁcity 96%, positive predictive value 97%, and negative predictive value 92%. 
Vein grafts evaluated within this study had 100% agreement between CVCT and direct 
angiography (9/9). Left ventricular ejection fraction calculations were nearly identical 
between 64-slice CVCT and catheter angiography (58.7 and 58.6 respectively, p <.0001).
Conclusion. Our results suggest that the 64-slice generation of cardiovascular CT has 
increased sensitivity and positive predictive values, allowing CVCT to be considered 
for routine diagnostic evaluations. The strong agreement between 64-slice CVCT and 
catheter angiography when evaluating the patency of vein grafts, calculating LVEF, and 
among vessel-by-vessel comparisons supports the strength of the latest generation of 
cardiac CT imaging.
970-14 Diagnostic Accuracy of Multislice CT Coronary 
Angiography in Patients Presenting With Non 
Diagnostic Chest Pain
Gaurav Minocha, Poonam Khurana, Mitu Anand Minocha, Simmi Manocha, Sameer 
Srivastava, Praveer Agarwal, Ravi R. Kasliwal, Tarlochan S. Kler, Naresh Trehan, 
Escorts Heart Institute, New Delhi, India
Background : Non invasive coronary angiograpy with 16 slice Multislice Computed 
Tomography (MSCT) has shown potential in detecting signiﬁcant coronary stenosis. 
Aim of this prospective clinical trial was to assess the diagnostic accuracy and clinical 
relevance of MSCT coronary angiography in patients presenting with nondiagnostic 
atypical chest pain.
Methods : 70 patients (mean age 53 ± 16 years, 90% male) presenting to hospital with 
acute chest pain, underwent coronary MSCT angiography followed by a conventional 
angiography. Patients with deﬁnite acute coronary syndrome, prior CABG and patients 
requiring immediate catheterisation were excluded. Further major exclusion criteria 
were atrial ﬁbrillation and renal impairment. Coronary MSCT was acquired with a 16 
slice CT using retrospective ECG gating. Blinded visual assessment of coronary MSCT 
was performed on a 11 segment model after image quality assessment. The accuracy of 
coronary MSCT was compared with conventional coronary angiography (CCA) to detect 
signiﬁcant stenosis (> 50%).
Result : 70 patients underwent both MSCT coronary angiography & CCA. Risk factor 
analysis revealed 42.8% diabetic, 54.2% hypertensives, 17% smoker & 42.8% with positive 
family history of CAD. 31.4% patients had ≥ 2 major risk factors. Prevalence of signiﬁcant 
coronary artery disease was 55.7%. 770 segments were assessed by MSCT of which 
7.1% were non analysable. Mean calcium score was 364.1 & 17.1% patients had coronary 
calciﬁcation score > 800. The overall ability of coronary MSCT to detect the presence of 
signiﬁcant stenosis in native segments, on exclusion of patients with signiﬁcant lesion 
calciﬁcation, had a sensitivity of 84.4%, speciﬁcity of 98.7%, PPV of 89.0% and NPV of 
98.1%.The ability of MSCT to detect the presence of at least one signiﬁcant coronary 
stenosis in all native segments had a sensitivity of 86% and speciﬁcity of 100%.
Conclusion : In a patient cohort presenting with atypical chest pain and multiple coronary 
risk factors, MSCT is an accurate modality to rule out signiﬁcant coronary stenosis.
970-15 Impact of Intra-plaque Enhancement in Multislice 
Computed Tomography on Coronary Flow After 
Percutaneous Coronary Intervention
Taishi Yonetsu, Tsunekazu Kakuta, Shigeki Kimura, Shingo Maeda, Tomoyuki Umemoto, 
Asami Suzuki, Tsuchiura Kyodo Hospital, Tsuchiura, Japan
Background: Unique appearance of intra-plaque enhancement (IPE) in multislice 
computed tomography (MSCT) is sometimes observed in atherosclerotic coronary 
arteries. However, Clinical signiﬁcance of this MSCT ﬁnding has not been reported. We 
sought to evaluate the characteristics of IPE lesions in comparison with the ﬁndings of 
intravascular ultrasound (IVUS), and to assess the acute outcomes after percutaneous 
coronary intervention (PCI).
Methods: IPE was deﬁned as an enhancement at epicardial side of coronary plaque 
with low CT density area at luminal side in cross-sectional images of MSCT. A total of 63 
stenotic lesions in which IPE was observed by 16-slice MSCT were planned for PCI. Five 
lesions were excluded because of passage failure of IVUS, then the remaining 58 lesions 
were evaluated in this study. Lesion characteristics including eccentricity were evaluated 
by IVUS, and TIMI ﬂow grade and corrected TIMI frame count (CTFC) were examined by 
coronary angiography at PCI.
Results: Twenty-seven lesions (46.6%) were deﬁned as soft plaques and 28 lesions 
(48.2%) contained ﬁbrous plaques in IVUS. Eccentric lesion was more frequently observed 
in IPE lesions than in non-IPE. Deep echo attenuation without dense calciﬁcation was 
observed in 47 lesions (81.0%) in IPE lesions. After PCI, angiography showed TIMI grade 
less than 2 in 7 lesions (12%), and the mean post-procedural CTFC of all lesions was 
22.9±13.7 in IPE lesions.
Conclusions: Lesions with IPE appearance in MSCT were closely related with deep 
echo attenuation in IVUS, and frequently resulted in decreased coronary ﬂow after PCI.
970-16 Progression of Calciﬁed Coronary Atherosclerosis: 
Role of Traditional Risk Factors, CRP, and Non-calciﬁed 
Atherosclerosis
Allen J. Taylor, Jody Bindeman, Irwin M. Feuerstein, Carole Byrd, Toan P. Le, Kelly 
Bauer, Patrick G. O’Malley, Walter Reed Army Medical Center, Washington, DC
Background: The determinants of coronary artery calcium (CAC) progression, which 
has been weakly associated with coronary risk factors, are not well understood. We 
hypothesized that the extent of non-calciﬁed atherosclerosis would predict progression 
of calciﬁed atherosclerosis.
Methods: 191 healthy male participants (mean age 47) with CAC from the PACC 
Project volunteered to undergo a second EBT scan, risk factor assessment, lab testing, 
and common carotid intima-media thickness (CIMT; as an indicator of non-calciﬁed 
atherosclerosis extent) assessment 4.3 ± 1.2 yrs after their original scan. All results 
were independently examined. Change in CAC score >15% per year was identiﬁed as 
signiﬁcant progression.
Results: CAC progression occurred in 60.2%. Compared to non-progressors, progressors 
had similar cardiovascular risk variables including blood pressure, lipids, blood glucose, 
CRP, ﬁbrinogen and BMI. However, the extent of arterial atherosclerosis detected as 
CIMT was signiﬁcantly higher among those with progression (.66 vs. .61 mm; P=.02). 
Each quintile of increasing CIMT was associated with a 31% increase in the odds of CAC 
progression (P = .02), after controlling for CRP and the Framingham risk score (Figure).
Conclusion: Among middle-aged men with coronary calcium, increasing extent of 
noncalciﬁed atherosclerosis is a major determinant of coronary artery calcium progression 
over 4 years.
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970-17 Multidetector Row Computed Tomography and 
Magnetic Resonance Imaging Can Accurately Estimate 
Aortic Valve Area as Compared to Transthoracic and 
Transesophageal Echocardiography
Anne-Catherine Pouleur, Jean-Benoît le Polain de Waroux, Bénédicte Belge, Agnès 
Pasquet, Bernhard Gerber, Jean-Louis Vanoverschelde, Cliniques Universitaires St Luc, 
Brussels, Belgium
Background. Assessment of aortic stenosis severity usually involves the measurement 
of aortic valve area (AVA) and peak aortic velocity (Vmax). In daily clinical practice, these 
parameters are usually obtained by use of transthoracic Doppler echocardiography (TTE). 
The aim of this study was to assess the feasibility and accuracy of measuring AVA with 
MDCT and MR, two anatomical methods as compared to TTE, a functional method. TTE 
was also compared to transesophageal echocardiography (TEE).
Methods. We studied 30 pts (18 men, 59±14 yrs) who underwent MDCT, cine MRI, 
transthoracic and transesophageal echocardiography. Contrast enhanced MDCT images 
were acquired using a 40-slice system (Philips Brillance 40) and reconstructed into serial 
short-axis slices through the aortic valve using retrospective ECG gating at each 10% of 
the cardiac cycle. MR imaging was performed on a 1.5 T magnet (Intera, Philips). AVA 
was measured by planimetry (short-axis cine MRI and MDCT) and compared to AVA 
calculated by the continuity equation using TTE. Vmax was measured by phase contrast 
MR and compared to Vmax measured by TTE CW-Doppler.
Results. Both measurements of AVA by MDCT and MRI were larger than AVAs calculated 
by TTE with the continuity equation (3.3±1.7cm² by MDCT, 3.2 ±1.7cm² by MRI vs 2.9±1.5 
cm² by TTE, p<.001 by ANOVA). But measurements of planimetred AVA by TEE were also 
larger than those calculated by TTE (3.2±1.7 cm² vs 2.9±1.5 cm², p<.001). Nevertheless, 
AVAs measured by MDCT and MRI correlated strongly with those measured by TTE 
(r=0.96 and r=0.97 respectively, p<.001) and TEE (r=0.98 and r=0.97, respectively, 
p<.001). MDCT and MRI also allowed to identiﬁed all 7 bicuspid valves, 3 of which had 
been missed by TTE. Estimates of Vmax assessed by MRI and CW-Doppler were not 
signiﬁcantly different (2.23±1.6 m/s vs 2.29±1.6 m/s, p=ns) and highly correlated (r=0.94, 
p<.001). Bland-Altman analysis showed the same dispersion for MDCT and MRI versus 
TTE, with the same surestimation of AVA.
Conclusion. MDCT and MRI can accurately estimate AVA at the time of non-invasive 
imaging. This suggests that these techniques might be clinically usefull in the non-
invasive assessement of patients with aortic valve disease.
970-18 64-Slice Peripheral Computed Tomography 
Angiography: A Clinical Accuracy Evaluation
Jeffrey J. Fine, Patrick A. Hall, J. H. Richardson, Lee O. Butterﬁeld, South Carolina Heart 
Center, PA, Columbia, SC
Background 64-slice computed tomography increases spatial resolution while decreasing 
acquisition times and slice thickness. The non-invasive nature of this diagnostic test may 
allow for efﬁcient non-invasive assessment of Peripheral Arterial Disease (PAD). The 
accuracy of 64-slice peripheral CT angiography, referenced by catheter angiography, was 
investigated.
Methods We studied 211 cases in which 64-slice peripheral CT and catheter angiography 
were performed within 30 days for suspicion of PAD. Our analysis included assessment 
of the renal, carotid, and lower extremity arteries. Peripheral CT was performed using the 
Siemens Somatom Sensation Cardiac 64 CT. Catheter and peripheral CT angiography 
results were analyzed independently by two expert readers, each blinded to the opinion 
of the other, and to the results of the second angiographic procedure. Results were 
analyzed for image quality and hemodynamically signiﬁcant lesions (>50%). Accuracy 
and descriptive statistics comprised our analysis.
Results Among 211 subjects, 977 peripheral arteries were evaluated. 64-slice peripheral 
CT provided images of technical quality allowing for diagnosis among 99.5% (210/211) 
of study subjects. Accuracy results for 64-slice CT of renal arteries were sensitivity 92%, 
speciﬁcity 92%, positive predictive value 88%, and negative predictive value 92%. Results 
for 64-slice CT of carotid arteries were sensitivity 96%, speciﬁcity 100%, positive predictive 
value 100%, and negative predictive value 95%. Accuracy results for 64-slice CT among 
lower extremity arteries were sensitivity 88%, speciﬁcity 96%, positive predictive value 
91%, and negative predictive value 90%.
Conclusion Our analysis suggests 64-slice peripheral CT angiography is an accurate 
and reliable method of non-invasively assessing PAD. The non-invasive nature of this 
diagnostic test allows for PAD detection that is time efﬁcient for both the patient and 
medical care providers. Collectively, these advantages of 64-slice peripheral CT 
angiography may enhance its use as a PAD screening and diagnostic tool.
970-29 Extraction of Latent, Computed Tomographic Images 
of Coronary Artery Plaque Components by Isotropic, 
Three-Dimensional Wavelet Analysis
S. David Gertz, Paul Cherukuri, Deborah Vela, Bernhard G. Bodmann, Ibrahim 
Aboshady, Gergory Gladish, Jodie L. Conyers, Wayne T. Wilner, Manos Papadakis, 
Donald Kouri, Reza M. Mazraeshahi, Serhiy Lukovenkov, Mohammad Madjid, Lorraine 
Frazier, Alireza Zarrabi, Don B. Elrod, James T. Willerson, S. Ward Casscells, Texas 
Heart Institute, Houston, TX, University of Houston, Houston, TX
Background: Multi-detector CT (MDCT) can assess the thickness of the atherosclerotic 
wall in coronary arteries and readily identify calciﬁc deposits. However, even with the 
newer 64-slice machines, further plaque characterization into lipid-rich pultaceous debris 
and ﬁbrous tissue, a prerequisite for identiﬁcation of the majority of putative vulnerable 
lesions, is not yet a workable reality. Recent studies in this laboratory have been testing 
the hypothesis that post-acquisitional image processing using a novel method of signal 
analysis based on isotropic, three dimensional wavelets permits extraction of latent 
images of plaque components not seen with currently used CT protocols.
Methods: Coronary artery segments (5-15 mm) of individuals with coronary artery disease 
were excised at necropsy. Specimens were imaged using a GE RS-9 micro-CT scanner and 
processed for histological correlation. Novel isotropic wavelets were applied to the CT data 
to distinguish tissue textures of varying scales and intensities. Image voxels were classiﬁed 
and plaque characterization achieved by comparing the relative magnitude of these wavelet 
constituents to that of several reference plaque tissue components.
Results: Processing of micro-CT images via these wavelet algorithms permitted 
three-dimensional, color-coded, high resolution, digital discrimination between lumen, 
calciﬁc deposits, lipid core, and ﬁbromuscular tissue providing detail not possible with 
conventional thresholding based on Hounsﬁeld intensity units. Calciﬁc deposits as small 
as 50 microns and lipid pools beyond the resolution of 16 and 64-slice MDCT in its current 
conﬁguration were also extracted.
Conclusions: Post-acquisitional analysis of CT data based on these methods of wavelet 
analysis may improve the capability of MDCT for the non-invasive identiﬁcation of 
atherosclerotic plaques prone to rupture. Consecutive imaging of potentially vulnerable 
lesions using this strategy could also permit non-invasive evaluation of the effects of risk 
factor or treatment modiﬁcation on these morphological features.
970-30 Identiﬁcation of Plaque Types and Distribution Patterns 
by Multi-detector Computed Tomography Enhances 
Prediction of Clinically Signiﬁcant Coronary Artery 
Disease
James K. Min, Richard B. Devereux, Rick Koch, R. Parker Ward, Donald Russo, 
Nicholas Lippolis, Tracy Q. Callister, Weill Cornell Medical College, New York, NY
Background: Multi-detector cardiac computed tomographic angiography (CTCA) has 
demonstrated high accuracy for detecting coronary artery stenosis. The clinical relevance 
of plaque types and distribution as assessed by CTCA is not well described. We 
hypothesized that identiﬁcation of different plaque types and distribution patterns would 
enhance prediction of clinically signiﬁcant CAD (CS-CAD) in patients undergoing invasive 
coronary angiography (ICA).
Methods: In 133 consecutive patients, clinically indicated CTCA and ICA were 
independently reviewed. CS-CAD was deﬁned as a >50% stenosis in any major epicardial 
vessel on ICA. CTCAs for each patient were evaluated for overall plaque type, distribution 
and extent by investigators blinded to ICA result. Plaque type for each patient was deﬁned 
as “primarily soft,” (>75% soft), “primarily calciﬁed”(>75% calciﬁed), or “mixed.” Plaque 
distribution was classiﬁed as focal (≤3 discrete sites) or diffuse (>3 sites or ≤ 3 sites with 
continuous plaque encompassing >1/3 of the vessel). Plaque by CTCA was classiﬁed as 
none, mild (<25% stenosis), moderate (25-50% stenosis), or severe (>50% stenosis).
Results: The mean age of the study group was 56 years and 59% were male. Compared 
to those without, patients with CS-CAD had signiﬁcantly more mixed plaque (75.7% v. 
45.7%, p=0.002), while prevalence of other plaque types was similar in both groups. More 
patients with than without CS-CAD had severe (90.2% v. 37.8%) and moderate plaque 
(76.3% v. 19.6%) and exhibited diffuse plaque (77.6% v. 35.6%) (all p=0<0.001). Patients 
with both mixed and diffuse plaque (versus those without) had high rates of CS-CAD 
(91.7% v. 33.3%, p<0.001).
Conclusions: Mixed plaque, diffuse plaque, and severe plaque are independently 
associated with CS-CAD. These ﬁndings suggest that evaluation of plaque types and 
distribution patterns may help predict CS-CAD in patients undergoing CTCA.
970-31 Intraindividual Comparison of Radiation Dose Exposure 
between Multislice Computed Tomography and 
Conventional Coronary Angiography
Susanne Möllmann, Anja Deetjen, Guido Conradi, Michael Weber, Christian W. Hamm, 
Thorsten Dill, Kerckhoff Heart Center, Bad Nauheim, Germany
Background: Multislice computed tomography of the coronaries (MSCTA) is gaining 
clinical importance. However, only estimates are available for the amount of radiation 
applied in comparison to conventional coronary angiography (CA). Thus, the aim of this 
study was to compare the intraindividual effective radiation doses being necessary for 
both techniques.
Methods: 56 patients (68±8 years, 49 male, body surface 1.94±0.13 m²) underwent 
MSCTA and CA. The standard protocol for MSCTA consisted of pre-monitoring, 
monitoring, calcium scoring, and CT coronary angiography using a 16 slice dedicated 
CT scanner (rotation time 370 ms, 120 kV, ECG-pulsing). CA was performed using 
8 standard projections for LCA and RCA together (lateral, LAO, RAO, and PA) on an 
actual system with automatic selection of X-ray beam ﬁltration. In 50 of 56 patients left 
ventriculograms were performed additionally. To compare the radiation doses of both 
investigations the effective dose was chosen as parameter. Following the guidelines 
proposed by the European Working Group for the Guidelines on Quality Criteria in CT 
a conversion factor was used for the equation of the effective dose: E = k x DLP. In 
conventional angiography effective dose was estimated using the dose-area product and 
a conversion factor according to data published by Le Heron.
Results: For patients without prior coronary artery bypass (CABG) surgery (n=46) the 
mean effective dose was 9.76±1.84 mSv for MSCTA and 2.6±1.27 mSv for CA. If calcium 
scoring was performed additionally in MSCTA, the effective dose was 2.73±0.33 higher 
than without. For patients with prior CABG (n=10) the effective dose was 12.95±1.75 
mSV for MSCTA and 6.27±4.04 for CA. Subgroup analyses showed increasing effective 
doses for MSCTA in comparison to CA for patients with high body surface area and high 
pulse rate.
Conclusions: This intraindividual comparison demonstrates that even with new cardiac 
scanners, MSCTA is still associated with an approximately three times higher radiation dose 
exposure than with CA. Calcium scoring represents a relatively low radiation dose procedure. 
This study emphasizes that indications for MSCTA have to be thoroughly deﬁned.
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970-32 Multislice Computed Tomography in the Detection of 
Coronary In-Stent Restenosis
Tsunekazu Kakuta, Shigeki Kimura, Taishi Yonetsu, Shingo Maeda, Asami Suzuki, 
Hideomi Fujiwara, Tsuchiura Kyodo Hospital, Tsuchiura, Japan
Background: Multislice computed tomography (MSCT) is a promising technique for 
noninvasive assessment of stented coronary lesions. We sought to determine an objective 
and reliable cutoff value of CT density for the detection of in-stent restenosis (ISR).
Methods: We ﬁrst studied a total of 201 lesions treated with single stent implantation from 
154 consecutive patients with unclear symptoms not deﬁnitive for myocardial ischemia, 
who underwent both diagnostic conventional coronary angiography and 16-slice MSCT 
with sufﬁcient image quality. Mean CT densities at the native reference segments (RCT) 
and the lowest in-stent CT densities (LISCT) were determined using cross-sectional 
MSCT images, and two different values were tested (LISCT and DCT - the difference 
between RCT and LISCT). Receiver operating characteristic (ROC) curves were used to 
determine the best cutoff values of detecting ISR with conventional angiography used as 
a standard of reference (diameter stenosis ≥50%). Then, we tried to validate the cutoff 
value in the next 100 stented lesions.
Results: Conventional angiography detected 51 ISR (25.4%). The best cutoff value of 
LISCT in detecting ISR was 206 (AUC 0.94, sensitivity 81%, speciﬁcity 87%), and was 
slightly more accurate than DCT (138, AUC 0.89, sensitivity 85%, speciﬁcity 82%). There 
was no ISR in stents with LISCT more than 250 (sensitivity 100%, speciﬁcity 27%). All 
stented lesions of LISCT less than 84 were ISR (sensitivity 59%, speciﬁcity 100%). When 
the cutoff value 206 of LISCT was applied in the validation group of the next 100 lesions, 
in which conventional coronary angiography detected 29 ISR, sensitivity, speciﬁcity, 
positive predictive value, negative predictive value, and diagnostic accuracy were 89.7%, 
90.1%, 78.8%, 95.5%, and 90%, respectively.
Conclusions: Simple measurement of LISCT in MSCT was an objective and reliable 
method for detecting or excluding ISR in patients with unclear symptoms after stent 
implantation.
970-33 Ethnic Differences in the Prognostic Value of Coronary 
Artery Calciﬁcation: Data from an Observational Cohort 
of 14,812 Patients
Khurram Nasir, Leslie J. Shaw, Sandy T. Liu, Steven R. Weinstein, Tristen R. Mosler, 
Phillip R. Flores, Ferdinand R. Flores, Paolo Raggi, Daniel S. Berman, Matthew J. 
Budoff, University of Pittsburgh, Pittsburgh, PA, Harbor-UCLA, Torrance, CA
Background: Disparities in mortality rates for coronary heart disease (CHD) among ethnic 
subsets is well known. In 2001, rates of death from heart disease were 30% higher among 
African Americans (AA) than Caucasians (CS). The aim of this study was to evaluate the 
prognostic value of coronary artery calciﬁcation (CAC), a known marker of subclinical 
atherosclerosis (SA), in a large ethnically, diverse cohort of 14,812 individuals.
Methods: 10-year death rates from all-causes (n=510) were compared using risk-
adjusted Cox proportional hazards models in AA (n=637), Hispanic (HS, n=1,334), Asian 
(AS, n=1,065), and CS (n=11,776).
Results: Ethnic minority patients were younger (0.3-4 years), more often smokers 
(p=0.002), diabetic (p<0.0001), hypertensive (p<0.0001), and female (p<0.0001).The 
prevalence of CAC scores >100 were highest in CS, (31%) and lowest for HS (18%) 
(p<0.0001). Overall survival was 96%, 93%, and 92% for AS, HS, and CS as compared 
with 83% for AA (p<0.0001). When comparing the predictive value of CAC scores in 
ethnic minorities as compared with CS (ﬁgure), the relative risk ratios (RRR) were highest 
for AA with scores ≥400 ranging from 16.1-24.3 (p<0.0001). HS with CAC scores ≥400 
had RRR from 7.9-9.0; while AS with CAC scores >1,000 had RRR 6.6-fold higher than 
CS (p<0.0001).
Conclusions: Consistent with population evidence, AA with evidence of SA are the 
highest risk ethnic group. The data supports a growing body of evidence noting substantial 
differences in CHD risk by ethnicity.
970-34 Correlation Between 16-Slice Multidectector Computed 
Tomography and Intravscular Ultrasound in Patients 
With Ambiguous Left Main Coronary Artery Stenosis
Robert Dragu, Luis Gruberg, Arthur Kerner, Shmuel Rispler, Ariel Roguin, Jonathan 
Lessick, Eduard Ghersin, Diana Litmanovich, Ahuva Engel, Rafael Beyar, Rambam 
Health Care Campus, Haifa, Israel
Background: Angiographic assessment of left main coronary artery stenosis (LMCAS) is 
often difﬁcult and unreliable. To date, intravascular ultrasound (IVUS) is used to determine 
the signiﬁcance of lesions in patients with angiographically ambiguous LMCAS. The 
aim of the present study was to investigate whether non-invasive contrast-enhanced 
multidetector CT (MDCT) coronary angiography is able to correctly assess luminal 
diameters, lumen area stenosis and plaque burden in patients with ambiguous LMCAS, 
compared to IVUS measurements.
Methods: A total of 20 patients underwent LMCAS evaluation by MDCT and IVUS at our 
institution. The MDCT coronary angiography was performed with a 16-slice scanner (Philips 
Medical Systems). In multiplanar reconstructions, orthogonal to the centerline of the left 
main coronary artery, minimal lumen diameter (MLD), maximal luminal diameter (MaxLD), 
luminal cross section area and external elastic membrane cross section area in stenotic 
and reference planes were assessed, and compared to those obtained by IVUS.
Results: The mean MLD and MaxLD detected by MDCT were 3.0 mm ± 0.82 mm 
and 4.67 mm ± 0.80 mm, compared with 3.28 mm ± 0.82 mm and 4.46 mm ± 0.80 
mm observed by IVUS (r=0.77, P<0.01 and r=0.84, P<0.01 respectively). Very high 
correlations were observed between MDCT and IVUS in assessing lumen area stenosis 
(24.9% ± 21.4% and 27.9% ± 26.2% respectively, r=0.90, P<0.01), and plaque burden 
(49.0% ± 16.6% and 48.8% ± 20.2% respectively, r=0.95, P<0.01). A good correlation 
was observed between MDCT and IVUS in assessing plaque localization and calciﬁcation 
severity (r=0.69, P<0.009 and r=0.875, P<0.0001 respectively).
Conclusions: There is a good correlation between MDCT and IVUS regarding the 
assessment of lumen diameters, area stenosis and plaque burden as well as plaque 
characterization in patients with ambiguous LMCAS. MDCT may provide a valuable 
tool in these patients, for future decision-making regarding medical treatment vs. 
revascularization.
970-35 Identiﬁcation of Plaque Composition in Multislice 
Computed Tomography
Taishi Yonetsu, Tsunekazu Kakuta, Shigeki Kimura, Shingo Maeda, Tomoyuki Umemoto, 
Asami Suzuki, Hideomi Fujiwara, Tsuchiura Kyodo Hospital, Tsuchiura, Japan
Background: Multislice computed tomography (MSCT) can visualize coronary plaques, 
and CT density of plaque has been reported to correlate with echo density of intracoronary 
ultrasound (ICUS). Though, the cutoff value of MSCT density for differentiating plaque 
composition has not been established. The aim of this study is to determine the cutoff 
value of CT density to classify the plaque characteristics.
Methods: A total of 125 lesions in 87 patients planned for percutaneous coronary 
intervention (PCI) were evaluated. Sixteen-slice MSCT was performed within 30 days 
before PCI. Preprocedural 40MHz ICUS were performed to determine the plaque 
composition of target lesion with 0.5mm/s automated pullback. Mean CT density of 
plaques were determined by tracing plaque area visually in the cross-sectional CT images 
of target lesion. Plaque composition of each lesion was classiﬁed into one of three groups 
of soft plaques, ﬁbrous plaques or calciﬁed plaques in ICUS. We compared the mean CT 
density of plaques among three groups and determined the cutoff values of CT density to 
differentiate the plaque composition with use of receiver operating characteristic (ROC) 
curve using ICUS as a standard of reference.
Results: Mean CT density of soft, ﬁbrous and calciﬁed plaques were 61±30 Haunsﬁeld 
units (HU), 86±42 HU and 185±225 HU, respectively. ROC curve showed that the best 
cutoff value to differentiate soft plaques was 72 HU (sensitivity 83%, speciﬁcity 78%, AUC 
0.83) and that for identifying calciﬁed plaques was 128 HU (sensitivity 84%, speciﬁcity 
93%, AUC 0.97).
Conclusions: MSCT may provide accurate differentiation of plaque composition, 
compatible with ICUS.
970-36 Study of Coronary Calcium Score by Multislice 
Computed Tomography in Relation to Endothelial 
Function, C-Reactive Protein, and Interleukin-6 in 
Asymptomatic Individuals
Mahmoud M. Ramadan, Essam M. Mahfouz, Gamal F. Gomaa, Tarek A. El-Diasty, 
Mansoura Faculty of Medicine, Mansoura University, Mansoura, Egypt, Mansoura 
Urology and Nephrology Center, Mansoura University, Mansoura, Egypt
Background: coronary artery calciﬁcation (CAC) and its score (CACS) has been correlated 
with the presence and extent of coronary artery disease (CAD); and can be estimated 
non-invasively by multislice spiral computed tomography (MSCT). The purpose of this 
study was to discover the association between CAC(S) and the major CAD risk factors, 
endothelial dysfunction, C-reactive protein (CRP), and interleukin (IL)-6 in asymptomatic 
individuals at risk for CAD. Methods: we studied 112 subjects (73 were males) with a 
mean age of 49.6±6.7 years. CACS was measured by MSCT using Agatston method. 
Endothelium-dependent ﬂow-mediated dilatation (FMD) and endothelium-independent 
nitroglycerine-mediated dilatation (NGMD) were measured non-invasively by high-
resolution external beam brachial ultrasound. Serum high-sensitive CRP and IL-6 levels 
were measured by particle-enhanced immunoturbidometric latex agglutination assay and 
high-sensitivity immunoassay respectively. Results: signiﬁcant positive correlations were 
found between CACS and age (r=0.332, p<0.001), total cholesterol (r=0.384, p<0.001), 
low-density lipoprotein cholesterol (r=0.378, p<0.001), triglycerides (r=0.412, p<0.001), 
IL-6 (0.287, 0.002), risk factor number [RFNo] (r=0.576, p<0.001) and metabolic score 
[MetSc] (r=0.303, p=0.001). CACS values correlated negatively with high-density 
lipoprotein cholesterol (r=-0.269, p=0.004) and FMD (r=-0.573, p<0.001). Correlations 
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between CACS and both CRP & NGMD were non-signiﬁcant (r=0. 111, p=0.234; and r=-
0.081, p=0.398; respectively). In multivariately-adjusted logistic regression analysis; age, 
RFNo, IL-6, and FMD were independently associated with CAC presence. Conclusions: 
RFNo was a more sensitive predictor for CAC presence than metabolic score. Age was 
strongly independently associated with CAC presence even before the 7th decade. IL-
6, but not CRP, was independently associated with CAC presence, while FMD was an 
independent inverse predictor of that event. Further studies that should not focus on 
nitric oxide alone are needed to precisely determine the released endothelial factor(s) 
implicated in CAC pathogenesis and progression.
970-37 Image Quality of 64-Slice Multi-Detector Computed 
Tomography Coronary Angiography in Heart Transplant 
Recipients
Maros Ferencik, Shawn A. Gregory, Stephan Achenbach, Robert W. Yeh, Udo Hoffmann, 
Ignacio Inglessis, Ricardo C. Cury, Koen Nieman, Owen C. Raffel, Iris A. McNulty, 
Thomas J. Brady, Marc J. Semigran, Ik-kyung Jang, Massachusetts General Hospital 
and Harvard Medical School, Boston, MA, University of Erlangen, Erlangen, Germany
Background: Multi-Detector Computed Tomography Coronary Angiography (MDCTA) 
permits non-invasive visualization of the coronary arteries. Heart transplant recipients 
present a challenge to this modality due to diffuse nature of disease and high heart rates. 
Our aim was to evaluate image quality of MDCTA in transplant recipients.
Methods: Eighteen patients age 53±12 years (mean±SD), 11 men, mean BMI 30.0±5.1 
kg/m2 were studied with contrast-enhanced 64-slice MDCTA. Visualized vessel length 
and the length of segments free of motion artifacts were recorded. Contrast-to-noise ratio 
(CNR) was measured and an independent observer completed a qualitative image quality 
scale for each segment. Vessel diameters were measured in 9 predeﬁned locations in 
MDCTA images and compared to invasive quantitative coronary angiography (QCA).
Results: There were no complications. Baseline heart rate of 90±13 bpm was reduced 
to 77±8 bpm for the scan with intravenous beta-blockers. The mean lengths of visualized 
coronary arteries were: LM 13 ± 5 mm, LAD 136±27 mm, LCX 96±34 mm, and RCA 
167±22 mm. Overall, 96±6% of the total visualized vessel lengths were free of motion 
artifacts (LM 98±6%, LAD 93±14%, LCX 96±7%, RCA 96±5%). Mean heart rate was 
predictive of the extent of motion in a multivariate analysis (p<0.05). The mean CNR 
in all measured coronary arteries was 10.9±4.1, and was higher in proximal (11.7±3.8) 
compared to distal segments (10.0±3.8; p<0.01). High BMI was the only signiﬁcant 
predictor of a low CNR (p<0.001). Image quality was rated as excellent or good in 85% 
of segments (235/278). MDCT vessel diameter measurements correlated well with QCA 
measurements (R2=0.88, bias -0.1±0.3 mm).
Conclusions: 64-slice MDCTA safely provides excellent or good image quality in 
heart transplant recipients. Further, there are very few motion artifacts, the majority of 
both proximal and distal vessels are well-visualized with a consistently high CNR, and 
measurements of lumen diameter are accurate. These ﬁndings suggest that MDCTA may 
provide a lower risk alternative to invasive coronary angiography for the routine evaluation 
of transplant vasculopathy.
970-38 Comparison of Predictive Value Between 16-Slice And 
64-Slice Multidetector Computed Tomography to Detect 
Signiﬁcant Obstructive Coronary Artery Disease
Yoshinobu Onuma, Kengo Tanabe, Gaku Nakazawa, Jiro Aoki, Hiroyoshi Nakajima, 
Kazuhiro Hara, Mitsui Memorial Hospital, Tokyo, Japan
Background: Coronary imaging by multi-detector computed tomography (MDCT) has 
been accepted to detect coronary stenoses. Sixty-four-slice MDCT has been recently 
introduced, however, it is unknown how much additional improvement in diagnostic 
accuracy has achieved in 64-slice MDCT compared to 16-slice MDCT.
Method: We assessed the accuracy of MDCT to detect coronary aretery disease in 29 
consecutive patients who underwent 64-slice MDCT (Sensation Cardiac 64, Siemens; 
scan parameters, 330ms gantry rotation, 32*0.60-mm-slice collimation) from November 
2004 to June 2005 (64S group), as compared to 26 patients who underwent 16-slice 
MDCT (Sensation Cardiac 16, Siemens; scan parameters, 370ms gantry rotation, 
16*0.75-mm-slice collimation) in the 6 month before the introduction of 64-slice MDCT 
(16S group). Axial and multiplanar images of MDCT were visually assessed for the 
presence of signiﬁcant stenoses (>50%) using 17-segment coronary artery model 
(modiﬁed AHA model with segment 17 being the intermediate branch of the left coronary 
artery) by two experienced cardiologists. Amount of contrast (ml) was determined four-
fold of scan time (second). Traditional coronary angiography was performed in all patients 
as a golden standard within 2 weeks after MDCT angiography.
Result: There were no signiﬁcant differences in coronary risk factors between these 
two groups. In 16S group, 342/390 (88.2%) segments were judged visible, and 46/54 
stenoses were detected in visible segments [sensitivity 82.6%, speciﬁcity 81.1%, negative 
predictive value (NPV) 96.8%, positive predictive value (PPV) 40.4%]. The mean amount 
of contrast was 75.7 ml. In 64S group, 430/442 (97.2%) segments were judged visible, 
and 51/54 stenoses were detected in visible segments (sensitivity 94.4%, speciﬁcity 
98.9%, NPV 99.2%, PPV 92.7%). The mean amount of contrast was 59.7 ml. There were 
a signiﬁcant improvement of visibility and a reduction of contrast in 64S group. Sensitivity, 
speciﬁcity, NPV and PPV were greater in 64S group than in 16S group.
Conclusion: Sixty-four-slice MDCT may permit more accurate assessment of coronary 
trees with smaller amount of contrast in comparison with 16-slice MDCT.
970-39 Noninvasive Coronary Angiography Performed With 4-
Slice, 12-Slice, 16-Slice and 64-Slice CT: Comparison of 
Diagnostic Accuracy
Francesca Pugliese, Filippo Cademartiri, Nico R. Mollet, Koen Nieman, Willem B. 
Meijboom, Gabriel P. Krestin, Pim J. deFeyter, Erasmus Medical Center, Rotterdam, The 
Netherlands
Background: From initial applications of EBCT and 4-slice CT, multidetector CT 
technology has evolved to 16- and 64-slice CT scanners capable to noninvasively image 
coronary arteries in less time. The rapid pace of change has not permitted large-scale 
access to the newest systems, thus different generations of CT equipment are currently 
available at different centers. Although investigations have explored the diagnostic 
performance of each CT imager in coronary applications, no studies have evaluated 
the diagnostic accuracy of such different generations of CT scanners simultaneously. 
We compared the diagnostic accuracy of 4 generations of multidetector CT scanners 
featuring 4, 12, 16 and 64 slices per rotation in the assessment of coronary artery disease 
(CAD) with conventional coronary angiography as the reference standard.
Methods: Four groups were formed including the ﬁrst 51 patients undergoing CT 
coronary angiography after the installation of each of the 4 CT systems. All patients 
(n=204) were referred for conventional angiography for suspected CAD. Subjects with 
previous percutaneous angioplasty, stent placement and CABG were excluded. Gantry 
rotation times were 500 ms for the 4-slice, 420 ms for the 12-slice, 375 ms for the 16-slice 
and 330 ms for the 64-slice scanner.
Results: Heart rates and prevalence of CAD were comparable among the groups (mean 
HR=57bpm, 1.3 lesion/patient). In the 4-slice group, 113/442 (26%) segments were 
excluded from analysis because of poor image quality. All segments >2 mm diameter 
were evaluable in the other groups. Sensitivity, speciﬁcity, PPV and NPV were 58%, 94%, 
61% and 94% for 4-slice CT; 90%, 93%, 65% and 99% for 12-slice CT; 97%, 98%, 87% 
and 99% for 16-slice CT; 99%, 96%, 80% and 99% for 64-slice CT. In the 64-slice CT 
group, including the assessable <2 mm diameter coronary branches (26%), the respective 
values were 99%, 95%, 76% and 99%.
Conclusions: Diagnostic accuracy of CT coronary angiography performed with 4-slice 
CT scanners is lower than that allowed for by newer generation systems. Among the 
latters, a trend increase in diagnostic accuracy is seen. 64-slice CT has high diagnostic 
accuracy even when smaller coronary branches are included.
970-40 Assessment of Anatomical Relationship Between 
Papillary Muscle and Coronary Veins by Multi-detector 
Computed Tomography
Tetsuya Hara, Kohei Yamashiro, Takatoshi Hayashi, Yoshihiro Ikeda, Shinichiro Yamada, 
Kazuo Mizutani, Sachiyo Iwata, Katsunori Okajima, Teishi Kajiya, Kobe University, Kobe, 
Japan, Himeji Cardiovascular Center, Himeji
Background: Anatomical relationship between left ventricular (LV) pacing site 
and papillary muscle (PM) may have a major inﬂuence on the improvement of mitral 
regurgitation (MR) in cardiac resynchronization therapy (CRT). However, little has been 
reported on this anatomical relationship. 
Methods: We studied 31 patients by MDCT. Among these patients, 15 patients were 
low ejection fraction (EF) patients, and other patients were preserved EF patients. We 
measured the angle between papillary muscle and coronary veins (lateral vein and 
posterolateral vein) in axial cross section of papillary muscle level (Ang.1). Furthermore, 
we measured the angle between the anterior edge of LV free wall and anterior papillary 
muscle (Ang.2 ). 
Results: In all patients, lateral vein runs between anterior papillary muscle and posterior 
papillary muscle. Ang.1 of lateral vein are 19.7±6.8 degree in low EF patients and 
27.6±12.8 degree in preserved EF patients (p=0.11). And Ang.1 of posterolateral vein in 
low EF patients are signiﬁcantly smaller than that of preserved EF patients (54.5±11.7, 
68.7±15.8 degree respectively, p=0.02). Furthermore, Ang.2 were 106±12.2 degree in 
low EF patients and 87.3±10.7 degree in preserved EF patients (p<0.01). 
Conclusions: This study suggests that anterior papillary muscle tends to be located on 
more posterior wall in low EF patients. This may be one of the reasons that CRT effect is 
greater when LV lead was implanted in posterolateral vein than in anterolateral vein.
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970-41 Assessment of Myocardial Perfusion and Wall Motion 
Abnormalities During Adenosine Stress Multi-detector 
Computed Tomography Perfusion Imaging
Caterina Silva, Richard T. George, Marco AC Cordeiro, Joao A.C. Lima, Albert C. Lardo, 
Johns Hopkins University, Baltimore, MD
Background: The purpose of this study is to determine if the severity of wall motion 
abnormalities observed during adenosine augmented multi-detector computed 
tomography (MDCT) perfusion imaging correlate with myocardial perfusion in a dog 
model of left anterior descending artery (LAD) stenosis.
Methods: Nine dogs were prepared with an LAD stenosis using an open chest model. 
Contrast enhanced 32 X 0.5 mm MDCT with segmented reconstruction was performed 
5 minutes into adenosine infusion (0.14-0.21 mg/kg/min). Based on a 16 segment model 
we graded wall motion with a global wall motion score index (WMSI) (0-normokinetic, 
1-hypokinetic, and 2-akinetic) and the transmural extent of perfusion using a global 
perfusion index (PI) (0-normal, 1-subendocardial, 2-transmural perfusion defect) of the 
entire left ventricular myocardium. Wall thickening (WT) was computed as a percentage 
of the end diastolic wall thickness.
Results: Global functional parameters were the following: ejection fraction 30±15%, end-
diastolic volume 92±18ml, and end-systolic volume 65±22ml. All sectors were analyzable in all 
animals. Mean WMSI was 1.22±0.58 and average WT 21±10%. There was a strong correlation 
between WMSI and PI (r = 0.86, p= 0.003) as well as WT (r = -0.76, p = 0.017) (Figure).
Conclusions: During adenosine stress MDCT perfusion imaging, wall motion and wall 
thickening correlate well with the transmural extent of myocardial perfusion.
970-42 Comparison of Atherosclerotic Plaque Characteristics 
by IVUS and Multislice CT
Sadako Motoyama, Takeshi Kondo, Hirofumi Anno, Masayoshi Sarai, Kaori Inoue, Keita 
Oshima, Takahisa Sato, Atsuishi Sugiura, Hiroto Harigaya, Keishuke Shoji, Hitoshi 
Hishida, Jagat Narula, Fujita Health University, Toyoake, Japan, University of California, 
Urvine, CA
Background: Multi-slice computed tomography (MSCT) is being proposed as a 
noninvasive tool for the detection of atherosclerotic plaque characteristics. The correlation 
between intravascular ultrasound (IVUS) characteristics of plaques and 1mm-slice CT 
density has been reported earlier, wherein partial volume effect rendered CT evaluation 
of small coronary plaques less accurate. Because 0.5mm-slice CT has now become 
widely used, we compared the 0.5mm-slice CT density of plaques with IVUS ﬁndings.
Methods: IVUS and 0.5mm slice MSCT (Aquilion 16, Toshiba) characterization of 331 
lesional and 98 luminal cross sections was performed in 32 patients. Plaques were 
stratiﬁed as soft, ﬁbrous, calciﬁc based on IVUS echogenity. MSCT plaque density was 
obtained in Housﬁeld units [HU]; the HU density of coronary lumen was also noted.
Results: The plaques, by IVUS, were classiﬁed as soft (n=18), ﬁbrous (n=40) and 
calciﬁed (n=40). Based on the IVUS data, 331 small ROIs were evaluated for MSCT 
densitometry. Soft plaques demonstrated a density of 11±12 HU, ﬁbrous plaques 78±21 
HU, calciﬁed plaques 516±198 HU and lumen 258±43 HU. There was signiﬁcant difference 
of plaque density among the four groups (p < 0.0001, nonparametric Kruskal-Wallis test).
Conclusions: Our results indicate that the IVUS-based coronary plaque conﬁguration 
is correctly differentiated by 0.5mm slice MSCT. Noninvasive assessment of plaque 
characterization will allow emphasis on vessel wall and not only on the vascular lumen.
 
970-43 Signiﬁcance of Calciﬁed and Non Calciﬁed Plaques of 
Coronary Arteries for Presence of Myocardial Infarction 
Evaluated by Multislice Computed Tomography
Nobusada Funabashi, Miki Asano, Michiko Kurokawa, Issei Komuro, Chiba University 
Graduate School of Medicine, Chiba, Japan
Background: Patients without calciﬁed plaques (CP) of the coronary arteries (CA) are 
considered to be at low risk of coronary heart disease. To evaluate the signiﬁcance of the 
presence of CP and non calciﬁed plaque (NCP) of the CA to myocardial infarction, as well 
as their interrelationship, we used multislice CT (MSCT) in logistic regression models.
Methods: 422 consecutive subjects (244 males, age range, 17-91 years old) underwent 
enhanced ECG-gated MSCT (Light Speed Ultra 16, General Electrics WI) to detect 
CP and NCPs of the CA. We classiﬁed subjects into the following four groups; (1) with 
both CP and NCP, (2) without CP but with NCP, (3) with CP but without NCP, and (4) 
neither NCP nor CP. Groups were compared as to age, sex, coronary risk factors (CRFs) 
(hypertension [HT], diabetes mellitus [DM], hyperlipidemia [HL] smoking history, and 
obesity). Logistic models for evaluating the presence of old myocardial infarction (OMI) 
were developed which incorporated age, sex, presence of CP or NCP, and CRFs.
Results: CP and NCPs in MSCT and the presence of OMI by medical records were 
observed in 304, 174, and 67 subjects, respectively. The presence of CP correlated with 
NCP (r=0.29, P<0.01). The 4 groups had 152, 22, 152, and 96 subjects, respectively. 
Subjects in Group 4 were signiﬁcantly younger than those in the other groups. There 
were differences among the groups with regard to number of RFs, males and smoking 
(1>other groups), HT, DM, and HL (1,3>4). The presence of OMI was 26, 9, 16, and 1% 
in Group1-4, respectively, and the ratio was signiﬁcantly lower only in Group 4. Therefore 
those variables were used in logistic regression models with the presence of OMI as the 
dependent variable. Presence of CP, DM, HL and smoking habits (relative risks 4.94, 
2.19, 1.87, and 2.20, respectively) were associated with increased presence of OMI.
Conclusions: The presence of CP and NCP were independently and signiﬁcantly 
associated with the presence of OMI, as well as DM and smoking habits. Conversely, 
absence of both CP and NCP correlated with signiﬁcantly lower presence of OMI, 
suggesting that subjects without CP or NCP may be at extremely low risk for coronary 
heart disease.
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827-3 Reduced Septal Wall Thickness not Hypoperfusion 
is the Cause of Perfusion Defects on Single Photon 
Emission Computed Tomography in Patients With 
Left Bundle Branch Block Without Coronary Artery 
Disease: Comparison With Myocardial Contrast 
Echocardiography
Sajad A. Hayat, Girish Dwivedi, Tiong Keng Lim, Alexander N. Jacobsen, Roxy Senior, 
Northwick Park Hospital, Harrow, United Kingdom
Background: Complete Left Bundle Branch Block (LBBB) may be associated with 
organic heart disorders including ischemic heart disease. Perfusion abnormalities have 
been noted to occur both at rest and during vasodilator stress on single photon emission 
computed tomography (SPECT) even in the absence of ﬂow limiting coronary artery 
disease (CAD). The mechanism underlying this remains unclear. We hypothesised that 
the likely mechanism of such defects could be due to partial-volume effect rather than true 
myocardial perfusion abnormalities.
Methods: Accordingly 24 patients (mean age 66±8yrs, mean LVEF 43±18%) with 
LBBB and no evidence of ﬂow limiting CAD on coronary arteriography underwent 2D 
echocardiography, and simultaneous vasodilator 99mTc-sestamibi SPECT and myocardial 
contrast echocardiography (MCE). Patients were assessed for left ventricular volumes 
(systolic and diastolic), left ventricular ejection fraction (LVEF), and left ventricular wall 
thickness (septal and posterior walls) on 2D echocardiography. Myocardial perfusion 
was assessed by MCE using a destruction-replenishment low power technique during 
Sonovue infusion. Perfusion defects, both at rest and stress, were scored by independent 
blinded observers on a matching 17 segment left ventricular model for both imaging 
modalities
Results: Of the 24 patients only 1 demonstrated a perfusion abnormality on MCE 
compared to 10 (42%) undergoing SPECT (p=0.02). Of these 10 patients 9 demonstrated 
septal perfusion abnormalities. MCE demonstrated normal perfusion in all these 10 
patients. Amongst the 2D echocardiography parameters assessed only interventricular 
septal wall thickness was signiﬁcantly (p=0.01) lower (0.99cm±0.08) in patients with 
SPECT perfusion defects compared to those without (1.19cm±0.23). There was no 
signiﬁcant difference in posterior wall thickness, LVEF and left ventricular volumes 
between those with or without perfusion defects.
Conclusions: SPECT perfusion abnormalities are common in patients with LBBB without 
CAD in absence of true myocardial perfusion defects as assessed by MCE. The likely 
explanation of this defect appears to be a partial volume effect.
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827-4 Effect Of Coronary Stenosis On Adjacent Bed 
Microvascular Flow Reserve: Assessment Using 
Myocardial Contrast Echocardiography 
John Pacella, Erxiong Lu, Joan Gretton, David Fischer, Rekhi Varghese, Vijay 
Ramanath, Flordeliza Villanueva, University of Pittsburgh, Pittsburgh, PA
Background: During coronary artery stenosis (STN), ﬂow reserve in the adjacent non-
stenotic bed decreases. Although coronary steal via collaterals originating from the 
non-stenotic artery has been implicated, the microvascular events in the non-stenotic 
bed which mediate or accompany this phenomenon are ill-deﬁned. Because myocardial 
contrast echo (MCE) can uniquely assess microvascular physiology, we used it to relate 
abnormal ﬂow reserve to capillary (CAP) blood volume and red blood cell (RBC) velocity 
in the perfusion bed of a coronary artery adjacent to a coronary STN. 
Methods: In 7 open chest dogs, ﬂow probes were placed on the left anterior descending 
(LAD) and circumﬂex (CX) arteries. Mean arterial and distal LAD pressures were 
measured. Hyperemia (HYPER) was induced with a selective A2A receptor agonist. A 
non ﬂow limiting LAD STN was created with an occluder (mean resting gradient 17±3 
mmHg). MCE was performed using intravenous lipid microbubbles and ECG-triggered 
ultraharmonic imaging. Data were collected at: Baseline; HYPER; HYPER + STN. MCE 
videointensity in the LAD and CX regions were ﬁt to: y=A(1-e-βt), where ‘A’ and ‘ß’ reﬂect 
CAP volume and RBC velocity, respectively, and A x ß represents ﬂow. 
Results: During HYPER without LAD STN, CX probe ﬂow and CX MCE RBC velocity 
increased relative to baseline (from 28±5 to 116±20 ml/min, p<0.002; and from 0.53±0.05 
to 0.96±0.17 sec-1, p=0.030, respectively); there was no change in MCE CAP volume. 
Adding LAD STN during HYPER decreased CX probe ﬂow (from 116±20 to 99±14 mL/
min, p=0.088), MCE-derived CX bed ﬂow (from 87±16 to 67±17 sec-1, p<0.03), and RBC 
velocity (from 0.96±0.17 to 0.66±0.18 sec-1, p<0.007). CX CAP volume concurrently 
increased (from 93±9 to 106±9, p<0.03). 
Conclusions: Non critical coronary STN impairs ﬂow reserve in the adjacent bed, 
where RBC velocity decreases and CAP volume increases. Mechanisms underlying the 
unexpected increase in CAP volume in this setting may involve compensatory recruitment 
of adjacent bed CAP and/or CAP anastomotic collateral networks. Our MCE data suggest 
that the adjacent microcirculation may actively participate in the regulation of collateral 
ﬂow and requires further study.
4:24 p.m.
827-5 Comparison of Myocardial Contrast Echocardiography 
Versus Sestamibi Myocardial Perfusion Imaging in 
Early Diagnosis of Acute Coronary Syndrome
Duk-Hyun Kang, Duk-Woo Park, Soo-Jin Kang, Young-Hoon Jeong, Eui-Seock Hwang, 
Se-Whan Lee, Jong-Min Song, Kee-Jun Choi, Seong-Wook Park, Seung-Jung Park, 
Asan Medical Center, Seoul, South Korea
We tried to examine the hypothesis that myocardial contrast echocardiography (MCE) 
would be superior to conventional electrocardiographic (ECG), troponin I level (TI), and 
myocardial perfusion imaging (MPI) with technetium-99m sestamibi for the diagnosis of 
acute coronary syndrome(ACS).
Methods: We prospectively enrolled 98 consecutive pts (age; 59±9 yrs, 68 men) 
presenting to emergency room with suspected ACS. Exclusion criteria were age < 40 yrs, 
pregnancy, presence of Q wave or ST segment elevation, poor Echo window. MCE was 
performed to evaluate regional wall motion abnormality and myocardial perfusion using 
continuous infusion of PESDA during intermittent power doppler harmonic imaging. Rest 
sestamibi MPI was performed immediately after MCE. MCE and MPI studies were blindly 
interpreted by different reviewers, and myocardial perfusion defects present in at least 1 
coronary territory were considered positive. TI elevation was deﬁned as an initial TI > 1.5 
ng/ml, and ST depression > 0.05 mV.
Results: There were 32 patients with acute myocardial infarction (MI) and 35 patients with 
unstable angina requiring urgent revascularization. MCE showed the similar speciﬁcity 
and better sensitivity than ECG, TI and MPI criteria for diagnosis of MI and ACS as shown 
in table. On multiple logistic regression analysis, positive MCE was the only independent 
predictor for ACS (p<0.001).
Conclusions: Compared with currently used TI, ECG criteria and even MPI, MCE is more 
sensitive for the diagnosis of ACS. 
Sensitivity and speciﬁcity for the diagnosis of MI and ACS
Positive
MCE
Positive
MPI
ST
change
TI
elevation
MI
Sensitivity 27/32 (84%) 24/32 (75%) 13/32 (41%) 17/32 (53%)
Speciﬁcity 50/66 (76%) 59/66 (89%) 60/66 (91%) 63/66 (95%)
ACS
Sensitivity 48/67 (72%) 37/67 (55%) 15/67 (22%) 17/67 (25%)
Speciﬁcity 31/31 (100%) 29/31 (94%) 27/31 (87%) 28/31 (90%)
4:36 p.m.
827-6 The Use of Contrast Improves Positive Predictive Value 
and Result Determinability in Routine Dobutamine 
Stress Echocardiography
Atul R. Chugh, Justin C. Lee, Philip R. Liebson, Steven B. Feinstein, Rush University 
Medical Center, Chicago, IL
Background: Dobutamine stress echocardiography (DSE) is subject to potential 
inconsistency due to operator and patient-speciﬁc variables. Studies show use of 
Optison® in DSE enhances wall segment deﬁnition and image quality, resulting in 
improved conﬁdence of interpretation. Limited data exists on whether contrast agent 
confers beneﬁt in positive predictive value (PPV) and result determinability.
Methods: Data was collected from 2 academic institutions. From one, 155 positive 
contrast DSE using Optison® (cDSE) were collected from a database of 4,865 patients. 
74 positive non-contrast DSE (ncDSE) were consecutively collected from another 
institution. Regional wall motion abnormalities consistent with ischemia, infarction or 
viability in 1 or more well-visualized left ventricular segments constituted a positive stress 
study. Data from patients with indeterminate DSE who underwent subsequent cardiac 
catheterization were collected in both groups. Results of the studies were correlated 
with coronary angiography performed less than 1 month from DSE. Angiographic criteria 
of >50% lesion severity in 1 or more native and/or graft vessels were utilized. Baseline 
characteristics, PPV and indeterminate call rate (ICR) were compared using Fisher exact 
test. Regression analysis was performed to evaluate result variability over time. 
Results: Baseline characteristic differences in ncDSE and cDSE groups for age [ncDSE: 
Mean=58 ± 10 vs. cDSE: Mean=60 ± 11 years] and sex [Male (%): ncDSE:=59.1% vs 
cDSE=62.0%; p=0.40] were not signiﬁcant. Angiographic characteristics in both groups for 
single-vessel disease [ncDSE=16.6% vs. cDSE=18.7%; p=0.40] and multivessel disease 
[ncDSE=57.6% vs. cDSE=59.4%; p=0.46] were not statistically different. The PPV was 
signiﬁcantly greater in cDSE vs. ncDSE [85.2% vs.74.2% respectively; p=0.043]. The ICR 
was higher in the non-contrast group [ncDSE=12.1% vs. cDSE=1.3%; p=0.002]. Linear 
regression analysis of PPV data in both groups did not demonstrate signiﬁcant variability 
in PPV over 33 months and 23 months, respectively.
Conclusions: Use of contrast resulted in a signiﬁcant improvement in overall PPV and 
substantial decrease in ICR of routine DSE.
ORAL CONTRIBUTIONS
828 
Exercise Testing: Modern Diagnostic and 
Prognostic Markers
Monday, March 13, 2006, 4:00 p.m.-5:00 p.m.
Georgia World Congress Center Room, B405
4:00 p.m.
828-3 Incremental Diagnostic Value of High-Frequency QRS 
Analysis for Identifying Stress-Induced Ischemia
Tali Sharir, Konstantine Merzon, Iren Kruchin, Andre Boyko, Haim Silber, Procardia 
- Maccabi Healthcare Services, Tel-Aviv, Israel, Maccabi Healthcare Services, Tel Aviv, 
Israel
Clinical data together with ST changes during stress test are commonly used to detect 
myocardial ischemia, yet with limited accuracy. A new technology, which quantiﬁes 
changes in the depolarization phase, measured using high frequency QRS components, 
was recently reported to better identify stress-induced ischemia. Our aim was to determine 
the incremental diagnostic value of this technique. Methods. Exercise myocardial 
perfusion SPECT (MPS) was performed in 885 consecutive pts (643 male) and used as 
the gold standard for ischemia. Conventional exercise ECG recording was combined with 
high resolution ECG acquisition, which was digitized and analyzed using the HyperQ™ 
System (BSP, Israel). The relative intensity change of high frequency QRS components 
(HyperQ™) during exercise was used as an index of ischemia. Logistic regression was 
used to assess incremental diagnostic value of HyperQ data over conventional ECG. 
Results. Moderate to severe MPS ischemia was found in 36 pts. The HyperQ index of 
ischemia was more sensitive than conventional analysis (78% vs 56%, p<0.01) with 
similar speciﬁcity (74% vs 78%, p=ns). The HyperQ index offered a signiﬁcant incremental 
diagnostic value over clinical and stress test data (ﬁgure). Conclusions. HyperQ analysis 
presents a signiﬁcant improvement to current stress ECG in detecting ischemia and may 
thus aid in enhancing the non-invasive diagnosis of ischemic heart disease.
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4:15 p.m.
828-4 Comparison of a New Submaximal Prognostic Marker 
to the Duke Treadmill Score
Swee Y. Tan, Jonathan Myers, Vikram Aleti, Joshua Abella, Marcus Sandri, Jose R. 
Lazaro, Victor Froelicher, Palo Alto Veterans Affairs Health Care System, Palo Alto, CA, 
Stanford University Hospital, Palo Alto, CA
Background: It often is difﬁcult or dangerous to try to achieve maximal effort in high 
risk patients; therefore, a submaximal prognostic marker of similar power to those 
requiring maximal effort would be clinically useful. We hypothesized that the rate of rise 
in heart rate with respect to METs (HR slope) would be a useful variable to estimate 
prognosis in patients referred for exercise testing. To determine if the submaximal HR 
slope during exercise testing is as prognostic as the Duke Treadmill Score (DTS) for 
all-cause mortality.
Methods:1,415 consecutive patients undergoing treadmill testing for clinical reasons at 
the Palo Alto Veterans Affairs Medical Center from 1997 to 2002 were studied. Heart rate 
and METs estimated from the ramp work rate were calculated during the ﬁrst 3 minutes 
and regressed to calculate the HR slope.
Results: After a mean follow-up of 2.8±1.8 years, there were 110 deaths. Age-adjusted 
HR slope was both univariately and multivariately predictive of all cause mortality. In a 
multivariate model, the hazard ratio for the DTS (>4) was 1.8 (95% CI, 1.1-2.9) and the 
hazard ratio for the HR slope (>30bpm/MET) was 1.7 (95% CI, 1.1-2.6). The HR slope was 
comparable to the DTS (a well established prognostic marker) in predicting mortality.
Conclusion: Submaximal HR slope during exercise is a comparable predictor to the DTS 
of all-cause mortality but has the advantage of not requiring maximal effort.
4:30 p.m.
828-5 The Prognostic Value of Peak Oxygen Consumption in 
Men and Women with Severe Systolic Heart Failure
Seetharam Chadalavada, Eileen Hsich, Eugene H. Blackstone, Michael S. Lauer, 
Cleveland Clinic Foundation, Cleveland, OH
Background: Although peak oxygen consumption (VO2) during exercise is frequently 
used to help predict optimal timing for heart transplantation, its prognostic value in women 
has not been well deﬁned.
Methods: We followed for 5 years 2105 adult systolic heart failure patients, including 
525 (25%) women who underwent metabolic stress testing between January 1995 and 
December 2002. Multivariable proportional hazards modeling related VO2 to survival 
with adjustments for over 30 confounders and with transplantation considered as a time-
dependent covariate.
Results: During follow-up 129 women (26%) died, as did 572 men (36%). There were 175 
transplants, including 34 among women. Men and women were similar in age (55 vs. 54 
years), but women less likely to have coronary disease (28% vs. 58%). VO2 was strongly 
predictive of time to death in men (adjusted hazard ratio [HR] for VO2 falling from 15 to 14 
ml/kg/min 1.12, 95% CI 1.08-1.16, P<0.0001) and in women (adjusted HR 1.11, 95% CI 
1.05-1.18, P<0.0001). There was no gender interaction (Figure, P=0.80), but for any given 
VO2 women were at lower risk (adjusted HR for men 2.22, 95% CI 1.58-3.10, P<0.0001). VO2 
predicted outcome in women whether or not coronary disease was present, but an interaction 
was noted between coronary disease, gender, and survival (P for interaction <0.01).
Conclusions: Peak oxygen consumption is a useful tool to predict outcome of systolic 
heart failure in both men and women. However, for a given VO2 the prognosis in men is 
worse than for women.
4:45 p.m.
828-6 Chronotropic Incompetence in Patients on Beta Blocker 
Referred for Stress Echocardiography: Superiority 
of Heart Rate Reserve Over 85% Maximum Predicted 
Heart Rate
Sripal Bangalore, Ajay Shah, Stacy Vragel, Catherine Weinberg, Wallacy Garcia, 
Sabrina Sawhney, Xiaoqian Zhang, Sophia R. Din, Donna MacMillan, Siu-Sun Yao, 
Farooq A. Chaudhry, St Lukes Roosevelt Hospital, New York, NY
Background: Prior studies on chronotropic incompetence (CI) have excluded patients on 
beta-blockers.Since a substantial number of patients nowadays are on beta-blocker, CI 
in this cohort is important. Studies have shown that the relationship between heart rate 
reserve (HRR) (a measure of CI) and oxygen consumption reserve was not signiﬁcantly 
altered despite beta-blocker usage.
Methods: We evaluated 881 patients (62±13 yrs, 47% men) on beta blockers referred for 
stress echocardiography (SE) (67% dobutamine). HRR=[(peak HR-rest HR)/(220-age-
rest HR)]x100 with value <70% for dobutamine SE and <80% for exercise SE deﬁned as 
abnormal. Followup (2.7 ± 1.1 yr) for cardiac death (n = 37) and MI (n = 23) were obtained.
Results: HRR effectively risk stratiﬁed normal vs. abnormal subgroups (event rate 1.8% 
vs. 4.3%/yr, p<0.0001) but 85% of maximum predicted heart rate (MPHR) was unable to 
do so (p=0.06). Multivariate analysis showed that a low HRR (HR = 1.01, 95% CI = 1.00-
1.03, p = 0.016) was a predictor of cardiac events even after controlling for clinical, stress 
EKG, echocardiographic myocardial ischemia and LV dysfunction and better than 85% 
MPHR and effectively further risk stratiﬁed patients undergoing SE (Figure).
Conclusions: In patients on beta-blocker referred for stress echocardiography, HRR 
is an effective measure of chronotropic incompetence and superior to 85% MPHR. A 
low HRR was a predictor of cardiac events even after controlling for echocardiographic 
myocardial ischemia and LV dysfunction.
ORAL CONTRIBUTIONS
831 
Transthoracic Echocardiography: 
Application in Practice
Tuesday, March 14, 2006, 7:00 a.m.-8:30 a.m.
Georgia World Congress Center, Room B313
7:00 a.m.
831-3 Echocardiographic Evaluation of Left Ventricular Filling 
Pressure During Exercise Validated With Hemodynamic 
Measurement
Malcolm I. Burgess, James Sharman, Gerard Connors, John Meulet, Paul Garrahy, 
Thomas H. Marwick, University of Queensland, Brisbane, Australia
Background: LV ﬁlling pressure (FP) at rest approximates to the ratio of early transmitral 
velocity (E) to mitral annular tissue velocity (E’). Exercise E/E’ has been proposed as a 
test for FP during exercise. We validated exercise E/E’ with invasive measurement of 
exercise FP.
Method: Supine bicycle ergometry was performed in 35 pts (61±9 yrs, 71% men, NYHA 
class 2.0±0.7, LVEF 58±13%) during left heart catheterization. At rest and during exercise 
transmitral ﬂow and pulsed-wave tissue Doppler of the septal mitral annulus were used to 
calculate E/E’. Echo estimation of FP was correlated with simultaneously measured mean 
LV diastolic pressure (LVDP).
Results: E/E’ could be measured in all pts at rest and during exercise. Pts completed 
87±9 Watts of exercise (mean rate pressure product increase: 9456 to 13365). There was 
a good correlation (ﬁgure) between E/E’ and LVDP at rest (r=0.67) and during exercise 
(r=0.58). ROC analysis of exercise E/E’ and LVDP data indicated an optimal cut-off of E/E’ 
of 13 for identifying pts with LVDP>15mmHg (73% sensitivity and 95% speciﬁcity) with an 
area under the curve of 0.88. Resting LVDP was elevated (>15mmHg) in 8 pts. Nine pts 
with elevated LVDP only during exercise had a greater %increase in E/E’ from baseline 
than 18 pts with stable low LVDP (41±22% vs 7±36%, p<0.01).
Conclusion: Measurement of E/E’ is feasible during-exercise and correlates with invasive 
LVDP. Increase in LVDP during exercise is associated with an increase in E/E’.
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831-4 Calculation of Pulmonary Vascular Resistance 
Reclassiﬁes Patients Identiﬁed as Having Pulmonary 
Hypertension in Routine Echocardiography
Kimberly C. Bartmess, Malcolm Burgess, Terri Baglin, Thomas H. Marwick, University of 
Queensland, Brisbane, Australia
Calculation of Pulmonary Vascular Resistance Reclassiﬁes Patients Identiﬁed as 
Having Pulmonary Hypertension on Routine Echocardiography.
Background. Doppler estimation of pulmonary systolic pressure (PASP) from tricuspid 
regurgitation velocity (TRV) is a simple approach to pulmonary hypertension (PH) 
screening, but may be inﬂuenced by RV stroke volume. Pulmonary vascular resistance 
(PVR) calculation from Doppler has been recently validated by invasive measurements. 
We sought the clinical utility of incorporating PVR into determination of PH.
Methods. In 578 consecutive pts with TR, we calculated PASP (4TRV2+ RAP), and PVR 
(PVR= 10xTRV/RVOTtvi). Right atrial pressure (RAP) was estimated from IVC dimensions 
and collapsibility. PH was classiﬁed on the basis of a) PASP (PH>35mmHg), b) age-
/gender normalized PASP (McQuillan et al. 2001), c) PVR (PH>2WU). The percentage of 
pts who were reclassiﬁed between methods was assessed.
Results The most common etiologies for PH were LV dysfunction (37%), mitral or aortic 
valve disease (25%), and no known etiology (21%). Standard PASP identiﬁed PH in 58% 
pts, compared with 36% by age-/gender normalized PASP (p<0.0001), and 31% by PVR 
(p<0.0001) (see Figure). Of pts who were PH by PASP, 33% were reclassiﬁed as normal 
on the basis of PVR and 6% were reclassiﬁed from normal to PH.
Conclusions. PVR is easy to incorporate into a standard echo exam, and identiﬁes a 
small group with normal PASP as having PAH, and a larger group of apparently increased 
PASP as normal.
 
7:30 a.m.
831-5 Assessment of Longitudinal, Radial and Circumferential 
Dyssynchrony Using Speckle Tracking and Tissue 
Doppler in Patients With Systolic Heart Failure and 
Narrow QRS
Takeshi Arita, Maria A. Pernetz, Sharon Howell, Mikhael F. El-Chami, Stamatios Lerakis, 
Dan Sorescu, Stephen D. Clements, Randolph P. Martin, Emory University, Atlanta, GA
Background: Tissue Doppler echocardiography (TDE) is a method of choice to diagnose 
mechanical dyssynchrony in patients with systolic dysfunction and wide QRS. There is limited 
information of about role of TDE in patients with systolic dysfunction and narrow QRS (SD-
nQRS). We evaluated the degree of dyssynchrony as assessed by radial and circumferential 
strain (derived from 2D) and peak longitudinal velocity (TDE) in SD-nQRS patients
Methods: B-mode and color tissue Doppler images were obtained by Vivid 7 (GE 
Vingmed, Norway) on 30 patients with heart failure with low EF(<40%) and narrow 
QRS(<120msec) and 18 controls with normal EF(>55%) and narrow QRS. On color tissue 
Doppler imaging, longitudinal dyssynchrony was deﬁned by measuring standard deviation 
of time to peak systolic velocity (Ts-SD) among 12 segments. Using speckle tracking 
software (EchoPAC PC BTO4, GE, Norway), radial and circumferential dyssynchrony was 
derived by calculating the coefﬁcient of variance (CV) of time to peak radial (Err) and 
circumferential (Ecc) strain from 2D mid-short axis view.
Results: From analysis of normal controls, CV of Err and Ecc were 0.042±0.035 and 
0.094±0.044 respectively. Radial or circumferential strain dyssynchrony was deﬁned 
when CV was more than the mean+2SD. Longitudinal dyssynchrony was deﬁned when 
Ts-SD was more than 34.4 msec. In the heart failure group (EF 23.0±7.7%), longitudinal 
dyssynchrony was found in 40% (12 patients), radial dyssynchrony in 73.3% (22 patients), 
circumferential dyssynchrony in 70% (21 patients). Every patient with heart failure was 
positive for at least one parameter of dyssynchrony. Six patients (20%) were positive for 
all three parameters of dyssynchrony. There was no statistical difference in left ventricular 
size, EF, diastolic parameters between patients who were positive for one, two or all three 
parameters of dyssynchrony.
Conclusions: Our study shows for the ﬁrst time a high incidence of radial/circumferential 
dyssynchrony in heart failure patients with narrow QRS complexes. When combined with 
longitudinal dyssynchrony radial and circumferential dyssynchrony may deﬁne candidates 
for CRT in patients with systolic dysfunction and narrow QRS.
7:45 a.m.
831-6 Analysis of Myocardial Deformation Based on 
Ultrasonic Pixel Tracking for Deﬁnition of Transmurality 
in Chronic Myocardial Infarction
Michael Becker, Harald Kuehl, Helena Grawe, Nicole Heussen, Andreas Franke, Peter 
Hanrath, Rainer Hoffmann, RWTH University Aachen, Aachen, Germany
Objective. To evaluate whether myocardial deformation parameters calculated from tracking 
of acoustic markers within 2D echocardiographic images relate to transmurality of myocardial 
infarction deﬁned by contrast-enhanced cardiac magnetic resonance imaging (ceMRI).
Methods. In 48 patients with ischemic left ventricular dysfunction transmurality of myocardial 
infarction was assessed using pixel tracking derived myocardial deformation imaging and 
ceMRI. For each left ventricular segment in a 16 segment model peak systolic radial strain, 
circumferential strain, radial strain rate and circumferential strain rate were calculated from 
parasternal 2D echocardiographic views using an automatic frame-by-frame tracking system 
of natural acoustic echocardiographic markers (EchoPAC, GE Ultrasound). Myocardial 
deformation parameters were related to the segmental extent of hyperenhancement by 
ceMRI, deﬁned as the relative amount of contrast-enhanced myocardial tissue per segment. 
Five groups of hyperenhancement were deﬁned (0%, 0-25%, 25-50%, 50-75%, 75-100%).
Results. Image quality allowed adequate strain and strain rate analysis from 2D 
echocardiographic images in 86% of segments. 357 segments were found to be normokinetic or 
mildly hypokinetic. 303 segments were found to be severely hypokinetic, akinetic or dyskinetic. 
These 303 segments were found to belong to the following ceMRI hyperenhancment groups 
(0% (N=93), 0-25% (N=40), 25-50% (N=42), 50-75% (N=78), 75-100% (N=50)). Referring 
to these groups radial strain was 27.7±7.9%, 21.9±10.6%, 18.9±8.3%, 13.6±9.1% and 
8.3±6.4%, respectively (p<0.001). Radial strain allowed detection of transmyocardial infarction 
deﬁned as hyperenhancement over 50% with a sensitivity of 83.2% and a speciﬁcity of 80.1% 
(cut-off value 19.38%). Circumferential strain was of similar diagnostic accuracy.
Conclusions. Frame-to-frame tracking of acoustic markers in 2D echocardiographic 
images for analysis of myocardial deformation allows accurate discrimination between 
different transmurality states of myocardial infarction.
8:15 a.m.
831-7 Dyssynchrony in Heart Failure Patients With Narrow 
QRS Versus Wide QRS: Insights From Radial Strain by 
Echocardiographic Speckle Tracking
Matthew S. Suffoletto, Kaoru Dohi, Masaki Tanabe, Maxime Cannesson, Sandeep Jain, 
John Gorcsan, III, University of Pittsburgh Cardiovascular Institute, Pittsburgh, PA
Background: Left ventricular radial dyssynchrony is predictive of response to 
resynchronization therapy in heart failure (HF) patients (pts) with wide QRS, however, 
dyssynchrony in HF pts with narrow QRS is poorly understood.
Methods: To test the hypothesis that radial dyssynchrony exists in a subset of HF pts with 
narrow QRS (< 120 ms) and that its pattern differs from that seen with wide QRS, 46 HF 
pts and 15 normal controls were studied. Of the HF pts (ejection fraction 27 ± 7%): 23 had 
QRS < 120 ms (102 + 11 ms) and 23 had QRS > 120 ms (156 + 25 ms). Radial strain 
was determined at 6 midventricular sites by novel speckle-tracking software (GE corp.) 
applied to routine echo images. Dyssynchrony was deﬁned as the time difference from 
earliest to latest peak segmental strain.
Results: Control pts had synchronous peak strain 46 + 30 ms. Wide QRS pts had severe 
dyssynchrony; 358 + 97 ms (p<0.001 vs. control) characterized by early anterioseptal 
strain and delayed posterior wall strain. Narrow QRS pts had signiﬁcantly less 
dyssynchrony (155 + 85 ms) than wide QRS pts overall (p<0.001), however 70% had 
radial dyssynchrony > 130 ms and 22% had dyssynchrony > 200 ms (p<0.001 vs. control). 
Narrow QRS pts lacked the early anterioseptal activation seen in wide QRS pts. (332 + 
105 ms vs. 197 + 86 ms, p<0.01).
Conclusion: Speckle-tracking strain imaging demonstrated that radial dyssynchrony 
exists in the majority of HF pts with narrow QRS, but is less severe overall than in pts with 
wide QRS and has a different mechanical pattern.
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832 
Cardiac CT: Expanding Applications
Tuesday, March 14, 2006, 7:00 a.m.-8:30 a.m.
Georgia World Congress Center, Room B406
7:00 a.m.
832-3 Prediction for Stent Underexpansion by Pre-procedural 
Multidetector Computed Tomography
Taishi Yonetsu, Tsuchiura Kyodo Hospital, Tsuchiura, Japan
Background: Inadequate stent expansion has been reported to be a risk factor of 
restenosis or subacute thrombosis. The aim of this study is to investigate the predictors 
for stent underexpansion (SU) by multidetector computed tomography (MDCT) performed 
before coronary intervention (PCI).
Methods: A total of 162 angiographically signiﬁcant coronary lesions from 127 patients 
were investigated. PCI procedures were performed with intravascular ultrasound (IVUS) 
guidance with provisional size-up balloon high-pressure post dilatation if needed. Twenty-
eight debulked lesions and 15 non-stented were excluded. MDCT measurements 
included reference diameter (RD, mm), lesion length, and mean CT density of plaque 
(CTD, HU). Mean CT density was determined from the mean of CT densities obtained 
from ﬁve randomly sampled ROIs inside the plaque. All lesions were divided into three 
groups of calciﬁed plaque (CTD>150HU), ﬁbrous plaque (80<CTD≤150) and soft plaque 
(CTD≤80) by CTD. Lesion eccentricity and degree of calciﬁcation were also evaluated 
by MDCT. After stent implantation, minimal stent area (MSA) and reference lumen area 
(RLA) were examined by IVUS. Stent underexpansion was deﬁned as MSA less than 80% 
of the RLA or less than 90% of the RLA if cross-sectional area was <9mm2. Predictors for 
stent underexpansion were identiﬁed with univariate logistic analyses.
Results: Thirty three lesions (27.7%) of remaining 119 lesions were not evaluable 
because of insufﬁcient CT image quality, then 86 lesions were analyzed in the present 
study. Mean MSA was 9.3±2.6mm2. SU was observed in 32 lesions (37.6%). In the 
univariate analysis, signiﬁcant predictors for SU were small RD ( RD<2.5mm, OR 3.42, 
95%CI 1.25-9.35) and ﬁbrous plaque (OR 2.57, 95%CI 1.04-6.32). Calciﬁed plaque, long 
lesion, heavy calciﬁcation and eccentric lesion were not signiﬁcant predictors (OR = 1.02, 
2.62, 2.63, 1.89 respectively).
Conclusions: MDCT performed before PCI is useful for predicting suboptimal stent 
deployment. Non-calciﬁed ﬁbrous lesions with small RD in pre-procedural MDCT would 
be susceptible to stent underexpansion.
7:12 a.m.
832-4 Multislice Spiral Computed Tomography for the 
Evaluation of Stent Patency after Left Main Coronary 
Artery Stenting: A Comparison with Conventional 
Coronary Angiography and Intravascular Ultrasound
Van Mieghem Carlos, Sr., Erasmus MC, Rotterdam, The Netherlands
Background: Surveillance conventional coronary angiography is generally recommended 
3 to 6 months after stent-supported left main coronary artery (LMCA) percutaneous 
coronary intervention due to the unpredictable occurrence of in-stent restenosis, with 
its attendant risks. Multislice computed tomography (MSCT) is a promising technique 
for non-invasive coronary evaluation. We evaluated the diagnostic performance of high-
resolution MSCT to detect in-stent restenosis after stenting of the LMCA.
Methods: Fifty-six patients were prospectively identiﬁed from a consecutive patient 
population scheduled for follow-up coronary angiography after LMCA stenting and 
underwent MSCT before conventional angiography. Until August 2004 a 16-slice MSCT 
(n= 28), and since then a 64-slice MSCT (n=28), was used.
Results: Sixty-four percent of patients received additional β-blockers resulting in a 
mean peri-scan heart rate of 57±8 beats/min. Among patients with technically adequate 
scans (n=53) MSCT correctly identiﬁed all patients with in-stent restenosis (7/53), but 
misclassiﬁed 4 patients without in-stent restenosis (false positives). Overall the accuracy 
of MSCT for detection of angiographic restenosis was 92%. The sensitivity and speciﬁcity 
was 100% and 91%, respectively. Accuracy was 97% when restricting the analysis to 
patients with stenting of the LMCA stem alone or where the stent extended into a single 
major side branch. Where both branches of the LMCA bifurcation were stented, accuracy 
was reduced to 84%.
Conclusions: Current MSCT technology, in combination with optimal heart rate control, 
allows reliable evaluation of selected patients after LMCA stenting. Non-invasive 
evaluation with MSCT as a ﬁrst-line strategy to detect in-stent restenosis is a feasible 
alternative to conventional angiography.
7:24 a.m.
832-5 Comparison of 64-Slice Computed Tomography and 
Transthoracic Echocardiography in Quantiﬁcation of 
Native Aortic Valve Stenosis
Michel Habis, Beatrice Daoud, Said Ghostine, Christophe Caussin, Marie Laure 
Bourachot, Fodil Hadjiat, David Pesenti Rossi, Stephane Silberman, Ramzi Ramadan, 
Alexandre Azmoun, Remi Nottin, Bernard Lancelin, Jean Francois Paul, Centre 
Chirurgical Marie Lannelongue, Le Plessis Robinson, France
Background-Aim of the study: To compare planimetry of aortic stenosis (AS) by 64 slice 
computed tomography (CT) and continuity equation transthoracic echocardiography (TTE).
Methods: Our population included 48 patients with pure aortic and 2 patients with aortic 
and mitral stenosis evaluated before a potential cardiac surgery. AS area was quantiﬁed 
by the continuity equation. Planimetry of aortic valve was performed on systolic phase 
using 3 mm thick reformatted images in a plane perpendicular to the aortic root, crossing 
at the level of the leaﬂets and commissures. Aortic valve area was drawn manually by 
two experienced observers blinded to each other and to TTE data. We excluded patients 
in NYHA class IV, those with iodine allergy, renal impairment and dynamic sub aortic 
gradient. Both evaluations were made within 15 days.
Results: Patients had sinus rhythm (43), atrial ﬁbrillation (5) or pace maker (2). Correlation 
between both techniques was good (R=0.79) and excellent between the two CT 
observers (R=0.92). Compared to echocardiography sensibility, speciﬁcity, positive and 
negative predictive value of CT for the diagnosis of a signiﬁcant AS (<1 cm2) were 87,5%, 
90%, 94,5% and 69% respectively. CT was able to detect two bicuspid aortic valves and 
correctly measured the area of 4 patients with an ejection fraction below 30%.
Conclusions: 64 slice computed tomography is a promising method for quantiﬁcation of 
aortic valve stenosis compared to the reference method (TTE).
7:36 a.m.
832-6 Pathological Analysis of the Culprit Lesions with 
Unique Intra Plaque Enhancement in Multislice 
Computed Tomography
Asami Suzuki, Tsunekazu Kakuta, Shigeki Kimura, Taishi Yonetsu, Shingo Maeda, 
Hideomi Fujiwara, Cardiovascular Center, Tsuchiura Kyodo Hospital, Tsuchiura, Japan, 
Tokyo Medical and Dental University, Tokyo, Japan
Background: Unique appearance of intra-plaque enhancement (IPE) in mutislice 
computed tomography (MSCT) is sometimes observed in diseased coronary arteries. No 
pathological assessment has been reported regarding this MSCT ﬁnding. The aim of this 
study is to determine the histological characteristics of IPE.
Methods: We studied 17 signiﬁcantly stenotic coronary lesions with IPE in pre-PCI 16-
slice MSCT, and 6 lesions without IPE. IPE was deﬁned as an enhaced high CT density 
area located at epicardial side of coronary plaque with non-enhanced plaque of low CT 
density at luminal side in cross-sectional MSCT images. All lesions were treated with 
directional coronary atherectomy before stenting. DCA samples were stained with HE 
and following immunohistochemical methods: CD68 against macrophages, CD36 against 
glycophorin A (a protein speciﬁc to erythrocyte membranes), and compared between 
IPE(+) and IPE(-) groups.
Results: Macrophage inﬁltrations were detected signiﬁcantly more frequent in IPE(+) 
samples than in IPE(-) samples (P<0.05). Frequencies of rich cholesterol crystals and 
microcalcium deposits tended to be higher in IPE(+) lesions. Immunohistochemical 
staining showed no signiﬁcant differences between the two groups in the present study. 
However, glycophorin A tended to be higher in IPE(+) lesions.
Conclusions:IPE appearance may be related with progressing atherosclerosis with 
macrophage inﬁltrations, and indicate the presence of high risk vulnerable plaques. Outer 
plaque enhancement in IPE(+) lesions might be a supportive evidence of intraplaque 
hemorrhage in vulnerable plaque.
7:48 a.m.
832-7 MSCT and MRI for the Assessment of Reperfused Acute 
Myocardial Infarction
Timo Baks, Filippo Cademartiri Cademartiri, Amber Moelker, Bob Meijboom, Robert-Jan 
van Geuns, Dirk Duncker, Pim de Feyter, Erasmus MC, Rotterdam, The Netherlands
Background: The diagnostic value of delayed enhancement Multislice Computed 
Tomography (DE-MSCT) for the assessment of acute reperfused myocardial infarction 
is currently unclear. We evaluated the accuracy of in-vivo DE-MSCT and delayed 
enhancement Magnetic Resonance Imaging (DE-MRI) for the assessment of acute 
reperfused myocardial infarct size and used post-mortem histochemistry as standard of 
reference.
Methods: In 10 domestic swine (25-30kg), the circumﬂex coronary artery was balloon 
occluded for 2 hours followed by complete reperfusion. At 5 days, DE-MRI (1.5 Tesla) 
was performed 15 minutes after administration of 0.2 mmol/kg gadolinium-DTPA using 
an inversion recovery gradient echo technique. Within 2 hours of DE-MRI, DE-MSCT 
(64-slice) was performed 15 minutes after administration of 1 gI/kg of iodinated contrast 
material. One day following imaging, all heart were excised, sectioned in 8 mm short axis 
slices and stained with triphenyltetrazolium chloride (TTC). Infarct size was deﬁned as the 
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hyperenhanced area on DE-MSCT and DE-MRI images and as the TTC negative region 
on histochemistry slices. Infarct size was expressed as percentage of total slice area.
Results: Infarct size determined by DE-MSCT and DE-MRI showed a good correlation 
with infarct size measured on histochemistry (R2=0.96;p<0.001 and R2=0.93;p<0.001 
respectively). The correlation between DE-MSCT and DE-MRI was also good 
(R2=0.96;p<0.001). The relative difference in CT attenuation value of infarcted myocardium 
compared to remote myocardium was 191±18%. The relative MR signal intensity between 
infarcted myocardium and remote myocardium was 554±156%.
Conclusions: We demonstrated that DE-MSCT can assess acute reperfused myocardial 
infarction in good agreement with in-vivo DE-MRI and post-mortem histochemistry.
8:00 a.m.
832-8 Noninvasive Detection of Coronary Artery Disease in 
Patients With Left Bundle Branch Block Using 64-Slice 
Computed Tomography
Said Ghostine, Christophe Caussin, Beatrice Daoud, Michel Habis, Eric Perrier, David 
Pesenti Rossi, Anne Sigal Cinqualbre, Bernard Lancelin, Mostari Gharbi, Stephane 
Silberman, Jean Francois Paul, Marie Lannelongue Hospital, Le Plessis Robinson, France
Background: Presence of left bundle branch block (LBBB) is an important independent 
predictor of cardiovascular mortality during long-term follow-up in patients with chronic 
coronary artery disease (CAD). The identiﬁcation of CAD in patients with LBBB is 
primordial to stratify the risk and manage the therapy. Non-invasive methods have poor 
sensitivity and speciﬁcity and conventional coronary angiography (CCA) is usually 
required to conﬁrm diagnosis.The aim of this study was to evaluate 64-slice computed 
tomography (CT) for the detection of CAD in patients with complete LBBB.
Methods: Fifty-two consecutive patients with complete LBBB admitted for CCA were 
enrolled in the study. We excluded patients in arrhythmia, those with severe renal failure 
or with a presentation of acute coronary syndrome. The accuracy of 64-slice CT to detect 
signiﬁcant stenosis was evaluated regarding quantitative coronary angiography (QCA) 
as the standard of reference (mean diameter narrowing > 50%). The American Heart 
Association 15-segment model was used. CT was performed 24 hours before CCA.
Results: Of all patients studied, 49/52 (94%) were correctly diagnosed with CT. CAD 
was detected in twenty-six patients (50%). Among 780 segments analyzed, a total of 72 
signiﬁcant lesions were assessed by QCA. The 64-slice CT correctly detected 51 lesions. 
Twenty-one lesions were missed or incorrectly underestimated (primarily in the distal 
circumﬂex and right coronary arteries). All lesions on the left main or proximal coronary 
segments were correctly identiﬁed by CT. Sensitivity, speciﬁcity, positive predictive value 
and negative predictive value to detect signiﬁcant stenosis were respectively 71%, 99%, 
91% and 97%.
Conclusions: Sixty-four-slice CT permits reliable non-invasive detection of CAD in 
patients with complete LBBB and in sinus rhythm.
ORAL CONTRIBUTIONS
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Cardiovascular Magnetic Resonance: 
Prognosis and New Indications
Tuesday, March 14, 2006, 7:00 a.m.-8:30 a.m.
Georgia World Congress Center, Room B314
7:00 a.m.
833-3 Cardiovascular Magnetic Resonance Identiﬁcation of 
Adverse Cardiovascular Prognosis in Women Versus 
Men With Known or Suspected Ischemic Heart Disease
Erica Dall’Armellina, Timothy M. Morgan, Stephen Darty, Craig A. Hamilton, W. Gregory 
Hundley, Wake Forest University School of Medicine, Winston Salem, NC
Introduction: Ischemic heart disease due to coronary arteriosclerosis (CAD) is a leading 
cause of cardiac morbidity and mortality in women. To date, the utility of cardiovascular 
magnetic resonance (CMR) for identifying the risk of future myocardial infarction or 
cardiac death in women versus men with existing CAD is not known.
Methods: Between April 1997 and May 2005, we identiﬁed 242 consecutive patients (86 
women and 157 men) with resting left ventricular (LV) wall motion abnormalities (wall 
motion score index [WMSI] >1) that underwent dobutamine CMR to diagnose inducible 
ischemia. WMSI was obtained by physician review using steady-state free precession or 
fast gradient-echo techniques before, during, and after the administration of dobutamine/
atropine designed to achieve 85% of the maximum heart rate response for age. Follow 
up was obtained by personnel unaware of the study design or stress testing results. The 
occurrence of myocardial infarction (enzymatic markers of 2 times the upper limits of 
normal in the setting of chest pain) and cardiac death was substantiated by a thorough 
review of patient records.
Results: Contact was made with all 242 individuals and the mean follow-up time was 5+1 
years. At baseline, LV ejection fraction (EF) was higher (45+9% and 42+11%; p=0.01), 
and WMSI at rest trended lower (1.64+0.45 and 1.77+0.50; p=0.09) in women versus 
men, respectively. During follow-up, there were 46 and 77 events (event rate of 0.19 and 
0.16/person-years) in women and men, respectively. Overall, an increase in peak WMSI 
was associated with a worse cardiac prognosis for both women and men (p=0.03). In 
subgroup analyses, patients with an increase in WMSI during testing exhibited a worse 
prognosis if their LVEF was mildly or moderately (55% to 35%; p=0.02), but not severely 
(<35%; p=0.98) reduced. This ﬁnding was true regardless of gender.
Conclusions: In patients with known or suspected CAD, an increase in WMSI during 
intravenous dobutamine CMR is an adverse prognostic marker for future myocardial 
infarction or cardiac death. This ﬁnding is true regardless of gender and may be 
particularly useful in identifying women with a poor prognosis that have mild or moderate 
LV dysfunction at rest.
7:15 a.m.
833-4 Cardiac Magnetic Resonance Characterization of 
Thalassemia Intermedia Patients Confronted with 
Thalassemia Major Patients
Alessia Pepe, Eliana Cracolici, Maria Filomena Santarelli, Giovanni Aquaro, Daniele De 
Marchi, Mariolina Deiana, Veronica Di Salvo, Zelia Borsellino, Lorella Pitrolo, Massimo 
Midiri, Massimo Lombardi, MR Lab Institute of Clinical Physiology CNR, Pisa, Italy, 
University of Palermo, Palermo, Italy
Background: It is reasonable to expect a cardiac involvement in Thalassemia Intermedia 
(TI) patients due to chronic anemia and iron overload. Little is known about cardiac 
involvement in TI, in particularly using cardiac magnetic resonance (CMR). Aim of our 
study was to investigate myocardial and liver iron overload, myocardial ﬁbrosis, atrial 
dimensions and biventricular function parameters in TI patients and to compare the 
obtained data with that of thalassemia major (TM) patients, using CMR.
Methods: In 31 TI and 70 TM patients T2*multiecho sequences on three short axis views 
of left ventricle were obtained. The myocardium was segmented into 16 segments. T2* 
value on each segment and the global T2* value were calculated. Liver iron overload 
was evaluated using T2* multiecho sequences, myocardial ﬁbrosis by late gadolinium-
enhanced acquisitions. Cine dynamic sequences (SSFP) were also obtained to evaluate 
atrial areas and biventricular function parameters quantitatively.
Results: Mean serum ferritin concentrations and mean Hb-levels were signiﬁcantly lower in 
the TI patients vs the TM patients. Myocardial iron overload was present in 7(23%) TI patients 
more frequently (86%) with heterogeneous distribution. The myocardial iron overload was 
signiﬁcantly lower in TI patients: T2* global values and segments’ number with normal 
T2* value signiﬁcantly higher were signiﬁcantly higher in TI. We did not ﬁnd a correlation 
between global heart T2* and serum ferritin concentrations or liver T2*. The presence of 
myocardial ﬁbrosis was not signiﬁcantly difference in TI (36%) vs the TM patients. In TI 
we found LV dilatation with increased stroke volume in the 45%, left atrial dilatation in the 
68%, LVEF reduction in the 13%, RV dilatation with increased stroke volume in the 23%, 
right atrial dilatation in the 55% and RVEF reduction in the 6%. Left and right end-diastolic 
volume indexes, stroke volumes, EF and biatrial areas were signiﬁcantly higher in TI.
Conclusions: MRI conﬁrms its role as ﬁtted guide to cardiac managements also in TI. In 
TI patients high cardiac output ﬁndings were more pronounced, suggesting to revaluate 
blood transfusions and chelation therapy.
7:30 a.m.
833-5 The Inﬂuence of Myocardial Fibrosis by Delayed 
Enhanced MRI on Left Ventricular Diastolic Function in 
Hypertrophic Cardiomyopathy
Anne Marie Valente, Rhoda Brosnan, Anja Wagner, Michele A. Parker, Heiko Mahrholdt, 
Raymond J. Kim, Andrew Wang, Duke University Medical Center, Durham, NC, Robert 
Bosch Medical Center, Stuttgart, Germany
Background: MRI allows quantiﬁcation of ﬁbrosis in hypertrophic cardiomyopathy (HCM) 
in vivo, but the relationship between myocardial ﬁbrosis and diastolic function has not 
been investigated.
Hypothesis: Myocardial hyperenhancement (HE) by delayed enhanced MRI (DEMRI) is 
associated with left ventricular diastolic dysfunction in HCM.
Methods: 49 consecutive HCM pts were enrolled who prospectively underwent cine and 
DEMRI and Doppler echocardiography. Myocardial ﬁbrosis, assessed by the presence of 
HE, was planimetered on short-axis DEMRI and expressed as percent of left ventricular 
mass. Two reviewers blinded to the MRI results performed echocardiographic analyses of 
HCM characteristics and diastolic function.
Results: The following demographic characteristics were found: mean age 48±14 yrs; 
42 (86%) symptomatic (mean NYHA class 1.9±0.9); 9 (18%) with obstructive HCM; 
and 14 (29%) with familial disease. HE was present in 71%, involving 1-26% of the LV 
myocardium (mean 7.6% ± 7.2). Presence of HE was associated with earlier age of 
symptom onset, greater septal wall thickness and several indices of diastolic dysfunction 
(Table). A restrictive type of ﬁlling pattern was seen in 7% of pts without HE compared to 
35% of pts with HE.
Conclusions: In patients with HCM, the presence of myocardial ﬁbrosis by DEMRI is 
associated with more severe left ventricular diastolic dysfunction.
Parameters HE Absent (n=14)
HE Present 
(n=35)
p 
value
Age at Symptom Onset (yr) 52 (±15.9) 40 (±16.2) 0.032
Septal Wall Thickness (cm) 1.7 (±0.5) 2.2 (±0.6) 0.033
Left Atrial Size (cm) 4.06 (±0.6) 4.54 (±1.0) 0.100
Resting Left Ventricular Outﬂow Tract Gradient 
(mmHg) 32 (±21) 53.6 (±45) 0.026
Mitral Inﬂow E Velocity (m/s) 76.5 (±17) 98.7 (±41) 0.010
Mitral Inﬂow E/A Ratio 1.1 1.8 0.004
Mitral E/Ea Ratio 13.6 21.6 0.010
Pulmonary Venous S/D Ratio 1.4 1.1 0.068
Deceleration Time (ms) 219 (±65) 210 (±82) 0.715
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833-6 Prevalence of Recognized and Unrecognized 
Myocardial Infarction: The ICELAND MI Substudy to the 
AGES-Reykjavik Study
Andrew E. Arai, Jie J. Cao, Sigurdur Sigurdsson, Torﬁ Jonasson, Pamela Vincent, Peter 
Kellman, Anthony H. Aletras, Thor Aspelund, Gudmunder Thorgeirsson, Lenore Launer, 
Gudny Eiriksdottir, Tamara Harris, Vilmundur Gudnason, National Institutes of Health, 
Bethesda, MD, Icelandic Heart Association, Reykjavik, Iceland
Background: The National Institute on Aging and the Icelandic Heart Association are 
characterizing approximately 6000 persons aged 67 to 95 in the Age, Gene/Environment 
Susceptibility Study (AGES-Reykjavik Study). For the ICELAND MI ancillary study to 
AGES-RS, we hypothesized that the prevalence of unrecognized myocardial infarction 
(MI) is high in an elderly cohort and more MI will be detectable with gadolinium enhanced 
MRI than by ECG or clinically.
Methods: A random sample of 458 participants enrolled in AGES-RS underwent cardiac 
MRI (CMR) at 1.5T. Steady state free precession cine MRI was used to measure myocardial 
mass, LV volumes, and LV ejection fraction. Gadolinium enhanced inversion recovery MRI 
was performed to detect MI. Strict criteria and consensus of two cardiologists was used 
to diagnose myocardial infarction and exclude atypical delayed enhancement. Minnesota 
Codes were used to detect Q-wave MI by ECG. Recognized MI was deﬁned by hospital 
records and the MONICA registry.
Results: Of the 458 participants, gadolinium enhanced CMR quality was good or 
excellent in 87%, fair in 11%, non-diagnostic 0.4%, and not done in 2%. There were no 
complications. Thus, results were summarized for 447 subjects. Participants averaged 
77±5 years, 54% were female, and 16% had a history of CABG or PCI. From hospital 
records and the MONICA registry, 42 subjects (9.4%) had known MI. By ECG at the 
time of the study, only 30 subjects (6.7%) met Minnesota Codes diagnostic for MI in 
the entire cohort. Combined, 62 subjects (13.9%) had MI identiﬁed by hospital records, 
MONICA criteria, or ECG. The prevalence of MI by gadolinium enhanced MRI was 97 
(21.7%; 95% conﬁdence limits 18-27%) and was greater than that determined by ECG 
(p<0.001) and vs clinically recognized MI (p<0.001). Accounting for overlap in criteria, the 
MRI determined prevalence of unrecognized MI was 12.5%.
Conclusions: The high prevalence of unrecognized MI led to a substantially higher 
overall prevalence of MI (21.7%) than predicted from the literature, even taking into 
account the age of the participants. MRI was substantially more sensitive in detecting MI 
than the ECG and/or clinical criteria.
8:00 a.m.
833-7 Delayed Contrast Enhancement on Cardiac Magnetic 
Resonance Imaging in Patients with Pulmonary 
Hypertension
Javier Sanz, Santo Dellegrottaglie, Mbabazi Kariisa, Francesco Paneni, Maria Bastos, 
Roxana Sulica, Valentin Fuster, Sanjay Rajagopalan, Mount Sinai Medical Center, New 
York, NY
Background: Delayed hyper-enhancement [DH] of the myocardium with cardiac magnetic 
resonance imaging (CMRI) is usually seen in conditions associated with scarring or 
ﬁbrosis. DH involving the interventricular septum at the right ventricular insertion points 
has been described in conditions associated with mechanical stress at these locations. 
The aim of this study was to deﬁne prevalence, severity and hemodynamic correlates of 
DH in the insertion point region in pulmonary hypertension (PH).
Methods: The study included 38 subjects (mean age, 51±14 years; 76% females) with 
known or suspected PH who underwent right heart catheterization and CMRI the same 
day. CMRI included short-axis images of the left ventricle 10 minutes post gadolinium-
DTPA (0.125 mmol/kg) using a segmented inversion recovery sequence with inversion 
time set individually to null normal myocardium. DH involvement was described semi-
quantitatively due to the focal nature of involvement: 0=no DH; 1=DH limited to the 
insertion points; 2=DH extending into the contiguous septum. A ﬁnal score (Insertion 
Enhancement Score [IES]; range, 0-4) was obtained by adding the points assigned to 
each insertion point (anterior and posterior).
Results: PH [mean pulmonary artery pressure (PAP) >25 mmHg] was conﬁrmed in 30 
patients. Overall, signiﬁcantly higher mean values of IES were obtained in PH patients 
compared with those without PH (2.9±1.1 vs. 0.8±1.4, respectively, p=0.003). CMRI 
revealed DH involving the insertion point (IES≥1) in 29 (97%) patients with PH versus 
2 subjects (25%) without PH (p<0.0001). Ten (33%) PH patients presented diffuse 
involvement (IES=4). Only in 3 (10%) subjects (2 with prior myocardial infarction and 1 
with sarcoidosis) DH was noted in additional locations. Spearman analysis revealed a 
signiﬁcant correlation of the IES score with mean PAP (r=0.51, p=0.001) and systolic PAP 
(r=0.51, p=0.001). An IES≥1 identiﬁed the presence of PH with sensitivity and speciﬁcity 
of 94% and 86%, respectively.
Conclusions: DH involvement of the right ventricular insertion point to the interventricular 
septum represents a common ﬁnding in PH. The extent of DH in this region is directly 
related to the severity of PH.
8:15 a.m.
833-8 Time Course of Functional Recovery After 
Revascularization in Patients With Chronic Ischemic 
Left Ventricular Dysfunction: A Contrast Enhanced MRI 
Study
Olga Bondarenko, Aernout M. Beek, Jos W. Twisk, Cees A. Visser, Albert C. van 
Rossum, VU University Medical Center, Amsterdam, The Netherlands
Background: Delayed Contrast Enhanced MRI (DCE) predicts functional recovery 
after revascularization in patients with chronic ischemic left ventricular (LV) dysfunction. 
However, there are no data concerning time course and extent of improvement of 
dysfunctional myocardium in relation to DCE ﬁndings.
Methods: Thirty-ﬁve patients with chronic ischemic LV dysfunction (mean ejection fraction 
39 ± 11%) underwent cine MRI for quantitative assessment of segmental wall thickening 
(SWT) 1 month before and 3, 6 and 24 ±12 months after surgical or percutaneous 
revascularization. DCE for assessment of segmental extent of (SEH) hyperenhancement 
was performed at baseline.
Results: The rate of regional functional improvement was inversely related to the SEH 
(multilevel analysis, p < 0.05; ﬁg.1). After 3 months improvement was seen in: 32 (60%) 
segments without hyperenhancement, 18 (37%) segments with 1-25% SEH, 13 (21%) 
segments with 26-50% SEH, and 5 (9%) segments with 51-75% SEH. Six months after 
revascularization functional improvement was seen in another 13 (25%), 14 (29%), 9 
(15%), and 7 (13%) segments with 0%, 1 - 25%, 26 - 50%, and 51-75% SEH, respectively. 
Two years after revascularization another 5 (9%), 5 (10%), 6 (10%), 7 (13%), and 1 
(5%) segments with 0%, 1 - 15%, 26 - 50%, 51-75%, and 76-100% SEH, respectively, 
improved SWT.
Conclusions: Time course and extent of functional improvement of regional LV function 
is inﬂuenced by the transmural extent of hyperenhacement on DCE MRI.
POSTER SESSION
991 
Clinical Applications of 3D Echo and 
Transesophageal Echocardiography
Tuesday, March 14, 2006, 8:30 a.m.-Noon
Georgia World Congress Center, Hall B1
Presentation Hour: 9:00 a.m.-10:00 a.m.
991-30 Test-Retest Variability of Three-Dimensional 
Echocardiography for Serial Evaluation of Patients With 
Ischemic Heart Disease and Congestive Heart Failure
Ebere O. Chukwu, Aasha S. Gopal, Michael L. Friedman, Shalini Chhabra, Rena S. 
Toole, Nathaniel Reichek, St. Francis Hospital, Roslyn, NY, Stony Brook University, 
Stony Brook, NY
Background: Previous work has demonstrated improved measurement accuracy and 
reproducibility of 3D echo over 2D echo in heterogeneous groups of patients with wide 
ranges of ejection fraction (EF). However, these results may not be extrapolated to 
the ischemic heart disease and heart failure (IHD-CHF) population in which the EF is 
signiﬁcantly depressed and narrower in range. Our objective was to implement 3DE for 
assessment of LV end-diastolic volumes (EDV), end-systolic volumes (ESV) and EF in 
the IHD-CHF group. To advance this new technique from validation to clinical application, 
it is necessary to determine the test-retest variability in the representative population to 
whom the method would be applied. 
Methods: 49 patients (43M, , mean 62.4 years) with a history of previous MI or CHF (EF 
≤ 40%) underwent 3DE . Ten subjects were repositioned and underwent duplicate 2D and 
3D echo examinations within 1 hour to minimize the effects of biologic variability. Test-
retest variability (acquistion + analysis variability) was computed for 2DE and 3DE. 
Results: All patients had abnormal LV volumes with a mean EF of 26.6 ± 7%; 23 patients 
had an EF < 40%. Test-retest variability was lower for 3D LVEDV ESV and EF compared 
to the 2DE counterparts. 
2DEcho 3DEcho
LVEDV % 29.62 14.87
LVESV % 29.20 13.11
LVEF % 60.98 21.75
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Conclusion: The chance that two duplicate measurements differ due to true biological 
variability is greater by 3DE than 2DE because of its lower test-retest variability, thereby 
making it the more suitable technique for detecting serial biologic change in the IHD-CHF 
population.
991-31 Three-Dimensional Echocardiographic Indices of Left 
Ventricular Dysynchrony: Normal Values
Ebere O. Chukwu, Aasha S. Gopal, Michael L. Friedman, Rena S. Toole, Nathaniel 
Reichek, St. Francis Hospital, Roslyn, NY, Stony Brook University, Stony Brook, NY
Background: CRT therapy criteria have been based on QRS width and on dyssynchrony 
indices derived from tissue Doppler imaging based on longitudinal myocardial velocities. 
3D echo (3DE) provides both global and regional time-to-minimum systolic volume 
(TMSV) in ms and its standard deviation or dyssynchrony index (DI) and may serve as 
an attractive alternative. However, TMSV and DI have not been well deﬁned in normal 
subjects. Methods: 50 normal subjects were screened by physical exam, questionnaire 
and 2DE. They underwent 3DE (Philips) and data sets were processed to automatically 
generate global and regional volumes over the full cardiac cycle. Global TMSV, DI, mean 
regional TMSV and differences between opposing segments were determined. The 
values were also computed after combining the corresponding basal and mid-segments.
Results:Global DI for all 16 segments was 16.10 + 6.75 ms. Two-way ANOVA detected 
signiﬁcant differences among the mean TMSVs of the regional segments (F=58.2, 
p<0.0001) when examined individually. When corresponding base and mid-regional 
segments were combined, there was no signiﬁcant differences between the mean TMSVs 
of the anteroseptal and anterior segments by ANOVA.
Global
Mean Tmsv (ms) 16.10
SD(ms) 6.75
2SD 13.50
Base
Seg Anterior Inferior Ant-Sep Inf-lat Inf-Sep Ant-Lat
Mean Tmsv (ms) 3.41 2.81 3.41 2.80 3.05 3.22
SD(ms) 1.14 0.92 1.18 1.00 1.01 0.95
2SD 2.28 1.84 3.36 2.00 2.02 1.90
Opp diff 16.56 16.75 20.88
Mid
Seg Anterior Inferior Ant-Sep Inf-Lat Inf-Sep Ant-Lat
Mean Tmsv (ms) 3.74 2.27 3.40 2.70 2.64 3.40
SD(ms) 1.38 0.85 1.34 0.93 1.03 1.10
2SD 2.76 1.70 2.68 1.86 2.06 2.20
Opp diff 15.85 15.04 17.79
Apex
Seg Anterior Inferior Septal Lateral
Mean Tmsv (ms) 2.03 1.27 1.62 1.73
SD(ms) 0.84 0.58 0.68 0.72
2SD 1.68 1.16 1.36 1.44
Opp diff 24.51 14.08
Base-Mid
Seg Anterior Inferior Ant-Sep Inf-Lat Inf-Sep Ant-Lat
Mean Tmsv (ms) 9.63 14.96 12.40 11.56 15.54 10.48
SD(ms) 9.24 11.33 10.47 9.78 11.49 7.97
2SD 18.48 22.66 20.94 19.58 22.98 15.94
Conclusions: 1) 3D global DI of 30 ms exceeds 2 standard deviations from the mean 
value found in normal subjects and should be classiﬁed as abnormal. 2) Differences 
among regional TMSVs are noted even in normal subjects, that may reﬂect nonuniform 
performance of the automatic boundary tracking algorithm.
991-32 Three-Dimensional Imaging Surpasses Conventional 
Transesophageal Echocardiography for Preoperative 
Conceptualization in Mitral Valve Prolapse
Silvana Müller, Ludwig Müller, Matthias Frick, Hannes Alber, Wolfgang Dichtl, Günther 
Laufer, Otmar Pachinger, Thomas Bartel, Medical University Innsbruck, Innsbruck, 
Austria
Background: Transesophageal echocardiography (TEE) is not optimal to specify mitral 
valve prolapse. This study was conducted to compare the diagnostic values of TEE and 
three-dimensional image reconstruction (3DIR) in the assessment of Carpentier type II 
mitral valve lesions.
Methods: In 74 patients (mean age 59 ± 13 years) with mitral regurgitation due to type 
II valve dysfunction, TEE and 3DIR were performed and analyzed by 2 experts prior to 
surgical repair. Leaﬂet scallops and commissures were displayed in short-axis en-face 
and long-axis views. Echocardiographic results were surgically validated. Sensitivity, 
speciﬁcity, positive predictive value (PPV), negative predictive value (NPV), and 
accuracy (AC) were calculated, broken down by valve segments and Barlow´s disease. 
Interobserver variability was also determined.
Results: Compared to TEE, 3DIR was superior with respect to sensitivity, PPV, NPV, and 
AC, although not always signiﬁcantly (p < 0.05). Speciﬁcity was higher for P2 lesions. The 
clearest advantages of 3DIR over TEE was higher sensitivity in commissural and bileaﬂet 
defects (p < 0.05) (Figure). Interobserver agreement on 3DIR was stronger than on TEE 
results (κ values: 0.52 vs. 0.82; p < 0.0001). There were 16 (23%) disagreements on TEE, 
but only 5 (7%) on 3DIR readings.
Conclusions: The more complex the lesions, the more superior is 3DIR to TEE. Prior to 
repair, 3DIR is beneﬁcial for the evaluation and classiﬁcation of the speciﬁc pathology in 
type II mitral valve dysfunction.
991-33 Usefulness of Three-Dimensional Echocardiographic 
Quantiﬁcation During Percutaneous Alcohol Septal 
Ablation for Hypertrophic Obstructive Cardiomyopathy
Kazue Okajima, Stephane Carlier, Yukio Abe, Erin E. Girard, Jeffrey W. Moses, Shunichi 
Homma, Columbia Presbyterian Medical Center, New York, NY, Cardiovascular 
Research Foundation, New York, NY
Background: Previous studies have shown that intracoronary myocardial contrast 
echocardiography (MCE) during alcohol septal ablation (ASA) in patients with hypertrophic 
obstructive cardiomyopathy (HOCM) provides useful information for target vessel selection. 
The purpose of this study was to test the usefulness of quantitative assessment of septal 
infarction risk territory demonstrated by MCE using three-dimensional echocardiography 
(3DE) during ASA. Methods: We examined seven patients with HOCM who received 
ASA therapy. Maximum velocity across left ventricular outﬂow tract (LVOT) was evaluated 
by conventional Doppler echocardiography at baseline and after ASA. Intracoronary MCE 
was performed before alcohol injection and the image of MCE risk territory was acquired 
with two-dimensional echocardiography (2DE) and 3DE (Phillips 7500, X4 probe). The 
MCE risk area derived from 2DE was calculated by planimetry and the volume from 
3DE was calculated by three-dimensional volumetric method (TomTec). Plasma total 
creatine kinase (CK) and troponin I (TnI) were measured at baseline and serially 36 
hours. Results: Clinical and hemodynamic success was achieved in all but one patient 
following recurrence of LVOT gradient. The LVOT gradient decreased from 52.0 ± 23.5 
to 18.3 ± 11.3 mmHg (p = 0.002). The mean values of the MCE risk area measured by 
2DE and volume by 3DE were 1.8 ± 1.2 cm2 and 5.5 ± 3.0 ml, respectively. The volume 
of MCE risk territory correlated better with the peak release of cardiac biomarkers than 
did the area (with peak CK; r = 0.92, p = 0.003 vs. r = 0.87, p = 0.01; with peak TnI: r = 
0.91, p = 0.005 vs. r = 0.87, p = 0.008). Conclusions: The measurement of MCE risk 
volume assessed by 3DE-MCE during ASA may be an accurate predictor of the infarct 
size that follows alcohol injection, further suggesting the potential to predict the outcome 
or complication after ASA.
991-34 Feasibility of Using Spatiotemporal Image Correlation 
to Allow 3D Assessment of Right and Left Ventricular 
Volumes and Function in the Human Fetus
Aarti Hejmadi Bhat, Laura S. Beckwith, Solange Wyatt, Roya Sohaey, Christine S. Sahn, 
Xiao Kui Li, David J. Sahn, Oregon Health & Science University, Portland, OR
Background: Lack of suitably fast and high-frequency 3D imaging has limited fetal 
cardiac function assessment. We used a perinatology oriented 4D ultrasound system (GE 
Voluson) that scans high-resolution and high frame-rate sweeps and then recorrelates the 
cardiac phase between slices in the fetal heart to yield moving 3D phasic cardiac images 
at higher frequencies than available cardiac systems of spatiotemporal image correlation 
(StIC) that allowed improved resolution as well as phase differentiation (4D imaging) of 
fetal heart images, now with color Doppler in the latest upgrade.
Methods: 4D studies were performed on 26 consenting pregnant women at perinatology 
clinics with the Kretz/GE Voluson 730E system using a multifrequency 4-8MHz broadband 
phased array transducer. This data was analyzed on the 4D View® software speciﬁcally 
using the StIC feature. The 4D loops were scrolled through and cardiac phase identiﬁed, 
and at each phase, the corresponding ventricular volumes (16 color Doppler enhanced) 
were manually traced using the rotational summation technique.
Results: Endocardial borders were clearly visualized for tracing all 26 fetuses, 17-36 weeks 
gestation (mean 26 weeks); LV volumes (systolic 0.03-0.37 ml, mean 0.19; diastolic 0.22-
1.8ml, mean 0.83), RV volumes (systolic 0.03-0.19ml, mean 0.14; diastolic 0.24-1.93ml, 
mean 0.82), ejection fractions: LV 69-89% (mean 78%); RV 79-87% (mean 82%).
Conclusions: Fetal cardiac function and chamber volumes can be assessed on 4D StIC.
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991-35 A Novel Method Using Real-Time 3D Echo in 
Assessment of Ventricular Dyssynchrony: Virtual 
Resynchronization
Ji-Hoon Kim, Ho-Joong Youn, Dong-Hyeon Rhee, Youn-Suk Choi, Chul-Soo Park, Yong-
Seok Oh, Wook-Sung Chung, Soon-Jo Hong, St. Mary’s hospital, Seoul, South Korea
Background: The aim of this study was to test the usefulness of real time 3D 
echocardiography(RT3D) for assessment of ventricular dyssynchrony.
Methods: Regional 3D volume and TDI were estimated in 18 patient (age 58.6±12.8, 
M: F =11:7, EF 15%~67%, QRS duration 80~190ms). 3D volume of 16 LV segments by 
American society of echocardiogrphy was recorded by Sonos 7500 Live 3D system and 
was analyzed using TomTec software in off-line. Time to peak regional volume changes(Tv) 
by RT3D and time to peak sustained systolic contraction(Ts) by TDI were measured 
and the standard deviation of Tv(Tv-SD) and Ts(Ts-SD) were used as parameters of 
the time domain dispersion. Volume curves of each segment were synchronized by 
arranging the point of peak volume change to the same point of the cardiac cycle(Figure). 
Net gain of ejection fraction (EF-gain) by virtual resynchronization was used as a new 
index of the volume domain dispersion. The relations between Tv-SD, EF-gain by virtual 
resynchronization, Ts-SD in the same segment and QRS duration were compared.
Results: 1. Tv-SD was closely related to Ts-SD(r=0.637, p=0.004). 2. EF-gain by virtual 
resynchronization was closely related to Ts-SD (r=0.587, p= 0.011) 3.Ts-SD(r=0.244, 
p=0.377) and Ts SD(r=0.182, p=0.470) were not related to QRS duration.
Conclusions: Dispersion of regional volum change and EF-gain by virtual resynchronizaton 
using RT3D might be a promising parameter that can predict the response of CRT.
 
991-36 Parameters of Cardiac Dyssynchrony Can 
Predict Chronic Phase Cardiac Function After 
Acute Myocardial Infarction: A Real-Time 3D 
Echocardiography Study
Nobuyuki Masaki, Yoshiaki Maruyama, Kentarou Toyama, Masato Kirimura, Osamu 
Sasaki, Toshihiko Nishioka, Hiroyuki Ito, Yoshiyuki Hada, Nobuo Yoshimoto, Saitama 
Medical Center, Saitama Medical School, Kawagoe, Japan
Background: Cardiac function after acute myocardial infarction (AMI) varies and is not 
always coincide with the function measured at acute phase. Because, it is considered that 
the cardiac function is inﬂuenced by cardiac remodeling, and myocardial stunning.
Objectives: To investigate whether acute phase parameters of dyssynchrony from real-
time 3D echocardiography (RT-3DE) predict the chronic phase cardiac function of AMI 
patients or not.
Methods: Forty-three AMI patients underwent RT-3DE within 2 weeks from the admission 
and 6-month later using SONOS 7500. Left ventricular (LV) volumes were derived from 
RT-3DE by off-line method using a semiautomatic contour tracing system; TomTec 4DLV 
analysisTM(TomTec, Munich, Germany). Systolic timing deviation index (SDEI) is deﬁned 
as standard deviation of peak systolic phases in 16 cardiac segments. Systolic timing 
dispersion index (SDII) is deﬁned as the difference between global and the most delayed 
systolic phase in the 16 segments. Delta EF% is the increasing rate of ejection fraction as 
followings; delta EF% = [(chronic EF - acute EF)/ acute EF]*100(%).
Results: There were positive correlation between SDEI and delta EF% (r= 0.846 
p<0.0001), and between SDII and delta EF% (r= 0.888 p<0.0001). Moreover, the increase 
in SDEI and SDII were negatively correlated to delta EF% (r=-0.715 p<0.0001, r= -0.784 
p<0.0001, respectively). The correlation implies that EF improved when the acute phase 
left ventricular dyssynchrony decreased. Acute EF was also related to delta EF% (r=-
0.577 p<0.0001). However, in multiple regression analysis, each of SDEI, SDII was a 
signiﬁcant predictor for delta EF% (standardized partial regression coefﬁcient/ R2/p-value; 
SDEI 0. 879/0.749/p<0.0001, SDII 0.897/ 0.789/ p<0.0001, respectively). Acute EF was 
not a signiﬁcant predictor in the analysis.
Conclusions: Suggestively, cardiac dyssynchrony after AMI is a rather good sign for 
recovery of cardiac function. The dyssynchrony parameters derived from RT-3DE is useful 
to predict improvement of cardiac function.
991-37 3D Contraction Front Mapping: Initial Experience With 
a Novel 3D Echo Technique to Visualise Left Ventricular 
Mechanical Contraction
Stam Kapetanakis, Emily Ho, Stuart P. Turner, Mark T. Kearney, Mark J. Monaghan, 
King’s College Hospital, London, United Kingdom, Stam Kapetanakis
Introduction  Contraction Front Mapping (CFM), a novel modality to combine temporal 
and spatial visualisation of the contraction of the LV.
Methods 20 patients were investigated on clinical grounds (65% male). 16 patients had 
LV dysfunction, of which 9 had left bundle branch block on ECG and one had a permanent 
pacemaker (PPM). Of the 4 patients with normal function, 1 had a PPM. CFM was derived 
by representing the myocardium that reaches peak contraction every 25 milliseconds, 
using a bulls-eye display of the LV, based on RT3DE.
Results In 6 of the 9 patients with LBBB, a U-shaped contraction wave was noted, with 
maximum delay in the postero-lateral region. In 1 patient, a similar pattern was noted at 
the antero-septal region, while 2 patients had homogenous activation of the LV. In the 
6 with normal conduction and LVF, 3 had homogenous conduction, while 1 had antero-
apical delay (anterior MI) and 2 had U-shaped activation, with delay in the postero-septal 
region. Pacing induced early activation of the septal region. There was homogenous 
contraction in those with normal function.
Conclusions Contraction Front Mapping is a robust tool for non-invasive visualisation 
of spatial and temporal distribution of LVMD. In keeping with other studies utilising 
invasive mapping of LV electrical activation, LBBB activation is variable, while abnormal 
contraction patterns are seen even in patient with normal QRS morphology. This may be 
valuable in patient selection for CRT.
991-38 Quantitative Assessment of Left Ventricular Size 
and Function: Side-by-Side Comparison of Three-
Dimensional Echocardiography and Computed 
Tomography Against Magnetic Resonance Reference
Lissa Sugeng, Lynn Weinert, Victor Mor-Avi, Johannes Neil, Christian Ebner, Regina 
Steringer-Mascherbauer, Frank Schmidt, Georg Schummers, Roberto M. Lang, H. Joachim 
Nesser, University of Chicago, Chicago, IL, Public Hospital Elisabethinen, Linz, Austria
Background: Our goal was to compare LV end-systolic and end-diastolic volumes (ESV, 
EDV) and ejection fractions (EF) measured from cardiac magnetic resonance (CMR), 
cardiac computed tomography (CCT) and real-time 3D echocardiography (3DE) in the 
same patients using the same analysis software. 
Methods: In 31 patients, full-volume 3DE datasets (Philips 7500), long-axis CMR 
(Siemens 1.5T, SSFP) and long-axis CCT (Toshiba) images were obtained on the same 
day. No beta blockers were used. All three types of images were analyzed to obtain ESV, 
EDV and EF using software designed for rotational volume analysis (TomTec).
 Results: Both CCT and 3DE measurements resulted in high r² values when compared 
with CMR (Table). CCT signiﬁcantly overestimated EDV and ESV with a small but 
signiﬁcant negative bias in EF, possibly due to inter-modality differences in endocardial 
visualization or transient effects of iodine contrast. 3DE slightly underestimated EDV and 
ESV, likely as a result of less clear endocardial deﬁnition, with no bias in EF. The 95% 
limits of agreement were comparable for the 2 techniques. 
Conclusions: Despite the relatively low spatial resolution, 3DE measurements of LV 
volumes and EF compared more favorably with the CMR reference than CCT-derived 
values. 3DE is noninvasive, portable, readily available and can be easily used for follow-
up studies that involve quantitative assessment LV size and function.
 
991-39 Real-Time Three-Dimensional Echocardiography for 
Visualization and Quantiﬁcation of Atrial Septal Defect: 
Compared with Transcatheter Balloon Measurements
Liping Bu, Cuizhen Pan, Leilei Cheng, Daxin Zhou, Lihua Guan, Xianhong Shu, Jie 
Cui, Juying Qian, Bing Fan, Shaowen Liu, Shuping Ge, Junbo Ge, Shanghai Institute 
of Cardiovascular Disease, Zhongshan Hospital Fudan University, Shanghai, People’s 
Republic of China, Baylor College of Medicine/Texas Children’s Hospital, Houston, TX
Background: Accurate assessment of atrial septal defect (ASD) size and adjacent 
structures is crucial for successful transcatheter device closure. Real-time three-
dimensional echocardiography (RT 3-DE) can potentially visualize the atrial septum en 
force for structural deﬁnition and measurement of the ASD size. 
Objective: We sought to evaluate the utility of RT 3-DE for visualization and measurement 
of ASD and compared to transcatheter balloon sizing as the clinical gold standard. 
Materials and Methods: Thirty two consecutive patients with ASD who underwent ASD 
device closure were enrolled. Age: 23.6 ± 9.8 years (mean ± SD). Gender: 20 male and 
12 female. RT 3-DE was performed using a Philips Sonos 7500 system to acquire live 
3-D image data sets before the defect closure. Live 3-D images were acquired from apical 
windows and short axis view of great vessels. ASD size was measured online after the 
data sets were acquired. Transthoracic 2-DE measurements were also recorded. Balloon 
stretched diameter (BSD) was obtained when there was no residual shunt across the 
septum during balloon inﬂation. 
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Results: Transcatheter closure was performed successfully in 94% under 
echocardiography and ﬂuoroscopy guidance. RT 3-DE provided superior views for ASDs 
and the spatial relationship between ASD and adjacent structures. The maximal diameter 
measured 23.5 ± 10.7 mm (range 10-36mm) by RT 3-DE, 21.8 ± 10.5 mm (range 9-
34mm) by 2-DE, and 24.6 ± 11.3 mm (range 12-38mm) by transcatheter balloon method. 
Comparing with BSD, there was a good correlation (r = 0.94, y = 1.75 + 0.92x; p<0.01) 
between RT 3DE measurements and BSD and a modest correlation between 2-DE and 
BSD (r =0.82, y = 2.17 + 0.84x; p <0.05 ). Both RT 3-DE and 2-DE underestimated BSD 
but the 2-DE measurements were more pronounced. 
Conclusions: Our study suggests that RT 3-DE provides a superior visualization of ASD 
and adjacent structures. RT 3-DE assessment of the ASD size correlates well with the BSD 
and is superior to 2-DE measurements. The new RT 3-DE technology provides a useful 
clinical tool for rapid and accurate assessment of ASD to aid transcatheter device closure.
991-40 Noninvasive Assessment of Coronary Vasodilating 
Capacity Using Freehand 3D Echocardiography With 
Rotational Scanning
Ho-Joong Youn, Yun-Seok Choi, Dong-Hyun Lee, Ji-Hoon Kim, Sang-Hyun Lim, 
Chul-Soo Park, Jong-Min Lee, Yong-Seog Oh, Eun-Ju Cho, Hae-Ok Jung, Hui-kyung 
Jeon, Wook-Sung Chung, Jae-Hyung Kim, Kyu-Bo Choi, Soon-Jo Hong, The Catholic 
University of Korea, Seoul, South Korea
Background: The aim of this study was to investigate the use of free-hand 3D 
echocardiography (3DE) with rotational geometry for assessing epicardial coronary 
artery vasodilation.
Methods: 29 subjects (age 51±12 years, M:F=14:15, Control group) with normal 
coronary angiogram and 16 patients with multivessel CAD(age 60±12 years, M:F=9:7, 
CAD group)were studied. After obtaining the tubular color ﬂow signals of distal left 
anterior descending coronary artery(LAD) using an ultra-band transducer (5-12 MHz), the 
peak(PDV), mean diastolic velocity (MDV) and velocity time integral(VTI) were measured 
before and after sublingual nitroglycerin (NTG) (0.3 mg).In all subjects, using a 3DE unit 
with magnetic tracking system (TomTec Imaging Systems) linked to the conventional 2D 
ultrasound system(Sonos 7500) 3DE image acquisition and reconstruction of the distal 
LAD ﬂow was performed. Quantitative analysis of coronary vasodilation was performed 
on 3D cross-sectional images.(Fig)
Results: 1. The LAD diameter on coronary 3DE increased from 2.28±0.79mm 
to 3.32±1.07mm (52.3±28.5%) in Control group and from 2.36±0.65mm to 
2.89±0.81mm(23.7±23.9%) in CAD group after NTG.(p<0.005 versus Control group) 
2.The magnitude of vasodilation correlated with the % change of PDV (r=0.516, p<0.005), 
MDV (r=0.519, p < 0.005) and % VTI (r=0.392, p=0.008).
Conclusions: The 3D reconstruction of the distal LAD ﬂow using free-hand 3DEis a 
promising noninvasive technique to study coronary vasomotor function.
991-41 The Accuracy of Real-Time Three-Dimensional Doppler 
Echocardiography for Computing LV Stroke Volume 
Compared to Phase Contrast Magnetic Resonance 
Imaging in Patients
James Pemberton, Michael Jerosch-Herold, Antoinette Kenny, William J. Woodward, 
Michael Silberbach, Xiao Kui Li, David J. Sahn, Oregon Health & Science University, 
Portland, OR, Freeman Hospital, Newcastle upon Tyne, United Kingdom
Background: : We sought to assess the accuracy of real-time 3-dimensional color Doppler 
echocardiography (RT3DDE) for stroke volume (SV) assessment in adult patients against 
a gold standard of phase contrast magnetic resonance imaging (PCMRI).
Methods: 12 adult patients and volunteers underwent RT3DDE using a Philips 7500 
Sonos Live 3D echo system with a 2-4 MHz xMATRIXTM probe. 3D images incorporating 
the LVOT and aortic valve (AV) were taken with the Nyquist limit and depth adjusted to 
maximize the frame rate. The raw DICOM data was analyzed using TomTec EchoView 
software to give the SV by integrating the 3D color Doppler signal at the level of the AV 
over the cardiac cycle. Patients underwent PCMRI, using a Philips 3 Tesla MRI system, 
immediately after the RT3DDE to avoid any change in hemodynamic status. The SV was 
calculated from the forward ﬂow volume in the proximal ascending aorta. All patients were 
screened to exclude signiﬁcant valvular pathology. The results of the PCMRI SV were 
compared to the RT3DDE derived SV by regression analysis.
Results: There was good correlation between the RT3DDE and the PCMRI methods 
of SV calculation (y=0.79x + 7.9, r2 = 0.83). The RT3DDE method was more accurate 
compared to standard 2D echo derived SV from the spectral Doppler velocity through the 
aortic valve along with the valve hinge-point diameter (y=0.72 + 19.7, r2 = 0.74).
Conclusions: This study shows that RT3DDE can be used to accurately calculate SV as 
compared to the gold standard of PCMRI.
991-42 The Role of Contrast-Enhanced Real-Time 3D Stress 
Echocardiography in Diagnosing Coronary Artery 
Disease
Constadina Aggeli, Platon Misovoulos, George Roussakis, Christos Kokkinakis, 
Georgios Giannopoulos, Euaggelia Christoforatou, Stella Brili, Christodoulos Stefanadis, 
Athens University Medical School, Hippokration Hospital, Athens, Greece
Background: Stress echocardiography is a routinely used modality to diagnose coronary 
artery disease (CAD). Incomplete data and misaligned prestress and poststress views 
are known limitations of conventional stress echocardiography. We tested the hypothesis 
that left ventricular wall motion abnormalities during stress echo could be measured more 
accurately from RT3D data sets, which allow ofﬂine selection of nonforeshortened apical 
views, by comparing 2D and RT3D.
Methods: 50 patients (mean age 65±12, 27 men), referred for coronary angiography, 
underwent dobutamine stress echocardiography with 2D and RT3D echo. A bolus 
infusion of SonoVue was administered at rest and peak stress to better evaluate wall 
motion abnormalities. Wall motion score index (WMSI) was calculated for both techniques 
and regional wall motion score was also calculated for the left ventricular apex. All images 
were obtained at baseline and peak stress from 4-, 2-, 3-chamber views. 2D and 3D 
images were interpreted by two expert readers blinded for other data.
Results: 32 patients had CAD. The mean values of WMSI by 2D and RT3D echo were 
similar at rest but different at peak stress (1.27±0.3 vs. 1.35±0.29, p<0.001). Regional 
wall motion score at peak was different between 2D and 3D stress echo (1.28±0.4 vs. 
1.38±0.3, p<0.001). Analysis by patient revealed overall similar sensitivity, speciﬁcity 
and accuracy for 2D and 3D stress echo (79% vs. 80%, 83% vs. 85% and 82% vs. 
84%, respectively). Concordance between the two techniques for normal vs. abnormal 
perfusion was 87% (k=0.74), whereas discrepancies between them were more notable in 
the left anterior descending artery territory.
Conclusions: Contrast-enhanced RT3D stress echo is an accurate method to identify 
coronary artery disease. It has potential beneﬁts for the evaluation of the left ventricular 
apex, largely eliminating off-axis acquisition errors.
991-43 Does Real Time Three-Dimensional Dobutamine 
Stress Echocardiography Is the Method of Choice in 
Patients Qualiﬁcation Towards Severe Ischemic Mitral 
Regurgitation to Cardiosurgical Treatment?
Janusz Kochanowski, Piotr Scislo, Piotr Suwalski, Dariusz Kosior, Radoslaw Piatkowski, 
Grzegorz Opolski, Warsaw Medical University, Warsaw, Poland
Background The aim of study was to evaluate the optimal surgical approach in pts 
with severe ischemic mitral regurgitation (IMR) based upon real time 3 dimensional 
dobutamine echocardiography (DSE 3DRT) - coronary artery by-pass grafting alone 
(CABGa) or CABG with mitral valve reconstruction(CABGmr).
Method: Material: 40 pts (M 25, age 62±11) with severe MR assessed by echo 2-8 weeks 
after AMI. All pts were qualiﬁed to CABG due to multiple vessel coronary disease and LV 
dysfunction (EF<40%, WMSI 1.9±0.5). Control was 40 healthy subject.
Prior to surgery 3DRT were done, for evaluation of mitral valve and 3D MR degree (3D-
PISA, -vena contracta) and mitral deformation indexes (MDI). DSE 3DRT were performed 
for evaluation of LV viability and MR. DSE were done according the standard protocol.
Results: Group (Gr.) I was 12 pts with no signiﬁcant impact of dobutamine infusion on MR 
severity; Gr. II were 21 pts in whom signiﬁcant MR decrease without signiﬁcant inﬂuence 
on WMSI and MDI improvement in comparison to Gr. I. 7 pts with signiﬁcant MR decrease 
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and MDI improvement, with non-signiﬁcant improvement of WMSI during dobutamine 
infusion in comparison with Gr. I and II was considered as Gr. III (Table 1). Pts from Gr. I 
and II were offered CABGmr; Gr. III was assigned to CABGa.
After CABGa (Gr. III) - 4 pts small MR, 3 mild and 0 severe. After CABGmr (Gr. I + II) - 25 
pts small MR, 8 mild and 0 severe.
Conclusions: DSE 3DRT is a precise method to evaluate the exact surgical approach to 
pts with severe IMR followed AMI assigned to CABG.
Table 1. 
Inﬂuence of DSE 3DRT on the mitral valve deformation indexes and WMSI.
MDI and WMSI Control40 pts
Before 
DASE
40 pts
No inﬂuence 
on MR
12 pts (Gr. I)
Decreased 
MR
7 pts (Gr. III)
Decreased 
MR
21 pts (Gr. II)
p
Tenting area (cm²) 0.5±0.2 3.6±1.0 3.3±1.0 0.8±0.4* 3.0±1.0 *p<0,001 vs Gr I and II
Coaptation height (cm) 0.3±0.1 1.3±0.4 1.3±0.4 0.5±0.1* 1.2±0.5 *p<0,001 vs Gr I and II
Systolic mitral annulus 
area (cm²) 7.2±1.0 11±2.1 10±2.0 8.4±1.5° 9.0±2.1 ° p<0,03 vs Gr I
WMSI 1.0 1.9±0.5 1.7±0.5 1.4±0.5ª 1.7±0.5 ªp=NS vs Gr I and II
 
991-44 Flow-volume Loops From Three-Dimensional 
Echocardiography: A Novel Technique for Assessment 
of Left Ventricular Function and Hemodynamics
Kambiz Shahgaldi, Emil Soderqvist, Ellen Ostenfeld, Reidar Winter, Jacek Nowak, Lars-
Ake Brodin, Karolinska University Hospital, Stockholm, Sweden
Background: The principle of using ﬂow-volume loops for assessment of function is a new 
technique in invasive measurement of cardiac function and hemodynamics. It is possible 
to reconstruct ﬂow-volume loops from three-dimensional (3D) echocardiographic. 
The ﬁrst derivative of the volume graph is equal to ﬂow in and out of the left ventricle 
(LV). Using both volume and ﬂow data it is possible to obtain ﬂow-volume loops of LV 
hemodynamics.
Methods: Apical 3D full volume recordings of ten patients, three controls, three patients 
with mitralis stenosis, and four patients having aortic stenosis, were made using Philips 
Sonos 7500. The digital 3D data was post processed using the Tomtec software. The 
global volume graph from this analyse was used for further analyses using our own 
software only using the true data points. Calculations of the derivative were made, and 
the results were plotted in a ﬂow-volume loop, displaying LV ﬂow on y-axis, and volume 
on x-axis.
Results: The typical pattern of aortis stenosis shows an inward curve in the graph due to 
the obstruction from the stenosis during systole, and a smaller volume compared to the 
normal study subject. A typical feature of the mitral stenosis is the smaller volume/ﬂow 
ratio without atrial contribution compared to the normal pattern.
Conclusion - Flow-volume loops obtained from 3D echocardiographic data could be used 
for differentiating between normal cardiac function and speciﬁc hemodynamic situations 
such as aortic stenosis and mitral stenosis.
991-45 Measurement of Cardiac Output by Real-Time 3-D 
Echocardiography in Patients Undergoing Assessment 
for Cardiac Transplantation
Stephen P. Hoole, James Boyd, Vlasis Ninios, Jayan Parameshwar, Rosemary A. Rusk, 
Papworth Hospital, Cambridge, United Kingdom
Background: Heart transplant assessment includes cardiac output calculation 
by right heart catheterisation. Real-time 3-D echocardiography (RT-3DE), unlike 
2D echocardiography, can measure stroke volume without inaccurate geometrical 
assumptions. The purpose of this study was to assess the feasibility and accuracy of 
non-invasive RT-3DE cardiac output calculation.
Methods: Thirty consecutive patients referred for transplant assessment underwent 
transthoracic RT-3DE. Full volume 3DE data sets were acquired from apical views 
with the iE33 ultrasound system (Philips Ultrasound, Bothell, USA). Four patients were 
excluded due to poor image quality. The remaining 26 patients had end-diastolic (LVEDV) 
and end-systolic (LVESV) left ventricular volumes manually traced. Cardiac output was 
subsequently calculated: [(LVEDV-LVESV) x heart rate]. Fick derived cardiac outputs, 
under the same haemodynamic conditions, were used as reference for comparison.
Results: There was close correlation between RT-3DE and catheter derived cardiac 
outputs (r=0.90, y=0.86x+0.47, SEE 0.40 L/min, mean difference from reference 0.01 
L/min, SD 0.41L/min). RT-3DE data analysis took 3 minutes per case.
Conclusion: This study shows RT-3DE is an accurate method for calculating cardiac 
output. In patients requiring serial evaluation of cardiac function, this non-invasive test 
may be preferable to invasive right heart catheterisation.
991-46 The Accuracy of Real-Time Three-Dimensional 
Echocardiographic Derived Flow Volumes With 
Increasing Depth: An in Vitro Study
James Pemberton, Ling Hui, Monica T. Young, Antoinette Kenny, Xiao Kui Li, 
Muhammad Ashraf, David J. Sahn, Oregon Health & Science University, Portland, OR, 
Freeman Hospital, Newcastle upon Tyne, United Kingdom
Background: Real-time three-dimensional Doppler echocardiography (RT3DDE) data 
can be used to accurately calculate intracardiac ﬂow volumes, namely stroke volume (SV), 
which is an important measurement in clinical medicine. We sought to see if increasing 
image depth had any effects on the accuracy of volume calculations in an in vivo model.
Methods: Echolucent thin-walled tubing, internal diameter 17mm, was connected via 
rigid piping to a pulsatile pump circulating a water/corn starch mix and imaged in a water 
bath. A pseudo-ECG from the pump allowed gated images to be taken with a Philips 
Live 3D 7500 Sonos echocardiography system and a 2-4 MHz xMATRIXTM transthoracic 
probe. SV of 20-70 ml were used and imaging performed at depths of 4-16cm at 1cm 
increments. The RT3DDE data was analyzed to derive the SV and compared to the actual 
SV as measured by timed graduated cylinder measure.
Results: There was good correlation between the RT3DDE derived SV and the reference 
cylinder measures over all depths from 4cm to 16cm for all the SV used. The average r2 
value for the 13 different depths was 0.976. However, the accuracy of the RT3DDE method 
of SV calculation appeared to fall at depths greater than 13cm, with the percentage mean 
difference from the reference increasing to 25%.
Conclusions: RT3DDE for SV calculation appears to be accurate at depths commonly 
seen in pediatric patients but at higher depths, over 12cm, accuracy falls.
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993-1 Association of High Density Lipoprotein Levels and 
Carotid Atherosclerotic Plaque Burden and Lipid 
Content by High-resolution Magnetic Resonance 
Imaging
Binh An P. Phan, Baocheng Chu, Greg Brown, Thomas S. Hatsukami, Josh S. Morse, 
Chun Yuan, Xue-Qiao Zhao, University of Washington, Seattle, WA
Introduction: A low level of high density lipoprotein (HDL) is an independent risk factor for 
atherosclerotic disease. HDL-raising therapy is hypothesized to alter plaque composition 
and therefore improve plaque stability by inducing plaque regression and lipid content 
reduction. High-resolution magnetic resonance imaging (MRI) can provide detailed 
information on atherosclerosis and plaque components. We examined the association of 
HDL levels with carotid plaque burden and tissue composition as identiﬁed by MRI. 
Methods: 34 patients with CAD and low HDL (<35 mg/dL) who had been receiving 
simvastatin (10-20 mg/day) plus niacin (2-3 gm/day) or placebo for both drugs for 3 years 
in the HDL Atherosclerosis Treatment Study (HATS) were randomly selected to undergo 
MRI examinations of bilateral carotid arteries with a 1.5T scanner. Their carotid plaques 
were identiﬁed and lumen and wall volumes were measured using a quantitative computer 
program. Plaque tissue components including lipid deposit, calcium, ﬁbrous tissue, and 
loose matrix were identiﬁed based on signal intensity variation from 4 different MRI 
weightings (T1W, T2W, time-of-ﬂight, and proton-density) used in previous studies. Each 
tissue composition was quantitatively measured and calculated as percent of plaque wall 
volume. All clinical and laboratory data were collected at the time of MRI scans. 
Results: Mean wall volume or atherosclerotic plaque burden was inversely associated with 
HDL levels (r = - 0.39, p = 0.02) and associated with LDL/HDL ratio (r = 0.41, p = 0.02) and 
treatment with simvastatin plus niacin (80 +/- 22 vs. 98 +/- 27 mm3, p = 0.03). Plaque lipid 
content was inversely associated with HDL levels (r = - 0.39, p = 0.02). Patients with low 
HDL levels (< 35 mg/dL) had increased atherosclerotic plaque burden (97 +/- 23 vs 81 +/- 
19 mm3, p = 0.05) compared to patients with HDL levels equal to or > 35 mg/dL. 
Conclusions: Among CAD patients, low HDL levels were signiﬁcantly associated with 
increased carotid atherosclerotic plaque burden and lipid content as assessed by MRI. 
This ﬁnding supports the hypothesis that HDL-raising therapy could induce lipid depletion 
and plaque regression.
993-2 The Protection Device Reduced Infarct Size Measured 
by Serial Contrast Enhancement MRIs in STEMI 
patients
Jae-Youn Moon, Young-Guk Ko, Young-Jin Kim, Sungha Park, Byoung Wook Choi, 
Donghoon Choi, Jong-Won Ha, Yangsoo Jang, Namsik Chung, Won-Heum Shim, 
Seung-Yun Cho, Cardiovascular Hospital, Yonsei University College of Medicine, Seoul, 
South Korea
Background: It has been shown that delayed hyperenhancement area of contrast 
enhanced magnetic resonance imaging (MRI) correlates well with infarct size. The areas 
of infarction can now be deﬁned noninvasively using MRI. Therefore, we investigated the 
time course of infarct resorption after AMI and examined whether an occlusive balloon 
type distal protection device(percuSurge GuardWireR; GW) used during PCI may reduce 
delayed hyperenhancement size in MRI follow up. Methods: Total 53 consecutive patients 
with STEMI who underwent PCI were investigated. Patients were classiﬁed into three 
groups; GroupA(n=18, age 54.8±10.9): primary PCI with protection devices within 6 hours 
from AMI onset, GroupB(n=23, age 56.2±8.6): primary PCI without protection devices 
within 6 hours from onset, GroupC(n=12, age 63.1±13.3): primary or elective PCI after the 
initial 6 hours of symptom onset. Gadolinium enhanced MRI was performed 3-7 days after 
PCI and the thirty two patients examined follow up MRI at 3-4 months. We measured the 
mass of infarcted myocardium and left ventricle(LV) by tracing of the hyperenhancement 
area and LV in delayed imaging and calculating absolute values(gram) of mass assuming 
a myocardial speciﬁc gravity of 1.055g/cm3. We evaluated the changes the value of 
infarcted mass and the infarcted mass percent(Infarcted mass/LV mass) Results: 
Infracted mass of initial MRI showed linear correlations with peak cardiac enzymes and 
initial LV ejection fraction. There were no statistically signiﬁcant differences of infracted 
mass between the groups at initial MRI. However, in follow up MRI, extent of reduction 
in infarcted mass percent (infarcted mass/LV mass) was signiﬁcantly larger in group A 
(group A: 8.2±4.3%, group B: 4.7±3.5%, group C: 2.9±3.5%, p=0.018) Conclusions: 
Early coronary reperfusion combined with the use of distal protection device during 
primary PCI resulted in more reduction of delayed hyperenhancement infarct size in 
MRI follow-up. Our data suggests that the using protection device during primary PCI is 
useful in delayed infarct resorption, however the clinical importance of infarct reduction in 
delayed hyperenhancement of follow-up MRI need to be explored.
993-3 Allogeneic Mesenchymal Stem Cells Restore Early 
Tissue Perfusion in Regions of Ischemically Damaged 
Myocardium
Karl H. Schuleri, Luciano C. Amado, Anastasios P. Saliaris, Virginia E. Eneboe, Matthew 
R. Gutman, Behzad N. Oskouei, Randell G. Young, Alan W. Heldman, Albert C. Lardo, 
Joshua M. Hare, Johns Hopkins University, Baltimore, MD
Introduction: Improved local tissue perfusion and paracrine signaling are proposed 
mechanisms by which mesenchymal stem cells (MSC) reduce apoptosis and stimulate 
cardiac regeneration following myocardial infarction (MI).We hypothesized that intra-
myocardial injection of MSCs into an area of ischemic injury improves local tissue 
perfusion and promotes cardiac repair.
Methods & Results: MI was induced in pigs by 60 minute occlusion of the left anterior 
descending coronary artery, followed by reperfusion. Three days after MI pigs were 
randomized to intramyocardial injection (Stiletto, Boston Scientiﬁc, n=9) of allogeneic 
MSCs (200 million, ~15 injections) or to no intervention (n=6). Tissue perfusion (slope 
of the signal intensity change over time following gadolinium injection [ml/g/min]), global 
cardiac function and infarct size were assessed by MRI at 1- and 8-weeks after injection. 
The area under the signal intensity curve in these animals were calculated and the areas 
were normalized to signal curve in the LV-blood pool. We found a markedly reduced 
area in the MSC treated animals at week one (CNTRL versus MSC ratios, 0.849±0.166 
and 0.555±0.080 respectively, p<0.05) consistent with increased perfusion. In addition, 
we normalized the upslope parameters in the infarct area to the remote myocardium 
(CNTRL versus MSC ratios, 0.665±0.074 and 0.997±0.062 respectively, p<0.05) and to 
the left ventricular blood pool (CNTRL versus MSC ratios, 0.087±0.008 and 0.152±0.022 
respectively; p<0.05) and conﬁrmed the early enhanced perfusion in the MSC treated 
animals at week one. The LVEF increased from from 30.6±2.5 % at week 1 to 39.2± 2.2 
% at week 8 in the treatment group(n=9)(p<0.05 versus CNTRLs and MSC wk 1 ). TUNEL 
staining revealed reduced apoptotic indices in MI regions in MSC pigs (p<0.05 vs. non-
treated) at 8 weeks despite similar perfusion .
Conclusions: Tissue perfusion is improved early following MSC injection, preceding 
cardiac functional recovery and reducing apoptosis in ischemic damaged areas. Further 
studies are needed to elucidate the mechanism for long-term cardiac regeneration with 
MSC treatment.
993-4 Increased Heart Rate is Associated with Reduced 
Regional Myocardial Function in Cardiovascular 
Asymptomatic Population: The Multi-Ethnic Study of 
Atherosclerosis
Verônica R. S. Fernandes, Khurram Nasir, Boaz Rosen, Thor Edvardsen, Robyn McClelland, 
Greg Pearson, Gregory Hundley, Benilton Carvalho, David A. Bluemke, João A. C. Lima, 
Johns Hopkins University, Baltimore, MD, University of Washington, Seattle, WA
Background: Increased sympathetic tone has been implicated in causing or triggering 
untoward cardiovascular disease (CVD). Our purpose was to explore the association 
between heart rate (HR) and regional left ventricular (LV) function assessed as strain 
and strain rate (SR) measured by tagged magnetic resonance (MR) in asymptomatic 
participants of the Multi-Ethnic Study of Atherosclerosis (MESA).
Methods: Peak systolic circumferential strain (ECC) and diastolic SR were calculated 
from tagged MR harmonic phase analysis in 1100 MESA participants. Multivariate linear 
regression was performed with ECC or SR as dependent variables and baseline HR 
adjusting for confounding variables
Results: Relationships between HR and strain are shown in Table. Linear regression analysis 
demonstrated that higher HR was associated with reduced ECC in all myocardial regions 
(p<0.05). This relationship was signiﬁcant before adjustment, as well as after adjusting for 
age, gender, race, blood pressure (BP), and persisted in all regions (except inferior) after 
further adjustments (variables described in model 3-Table). In addition, higher HR was also 
associated with lower diastolic SR in the anterior and septal regions (p<0.001).
Conclusions: Higher heart rate is associated with reduced systolic myocardial strain and 
impaired regional diastolic function, indicating a potential relationship between increased cardiac 
sympathetic activity and incipient myocardial dysfunction in individuals free of clinical CVD.
Relationship between myocardial strain and heart rate
Regression Coefﬁcients for Peak Midwall Systolic ECC (%) (95% CI)
Model 1‡ Model 2§ Model 3||
Anterior 0.59 (0.34, 0. 85) † 0. 53 (0.30, 0.80) † 0.54 (0.25, 0.82) †
Lateral 0.33 (0.09, 0.58)* 0.31 (0.06, 0.56) * 0.32 (0.04, 0.60)*
Inferior 0.31 (0.04, 0.60)* 0.32 (0.03, 0.61)* 0.07 (-0.24, 0.38)
Septal 0.80 (0.54, 1.02) † 0.78 (0.55, 1.03) † 0.79 (0.54, 1.05) †
*p<0.05, †p≤0.001
‡ Unadjusted 
§Age, gender, race, systolic and diastolic BP were included in the multiple linear 
regression models as covariates (model 2)
||Left ventricular end-diastolic mass, LV ejection fraction, BMI, Diabetes, CRP and use 
of antihypertensive medication were included (model 3)
Note: -Coefﬁcients represent difference in strain per 10 bpm increase in heart rate
- Circumferential shortening (ECC) is negative. Positive coefﬁcients indicate reduced 
systolic function.
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993-5 The Utility of Cardiac Magnetic Resonance in 
Differentiating Hypertrophic Cardiomyopathy and 
Cardiac Amyloidosis
Martin S. Maron, Frederick L. Ruberg, James E. Udelson, Ravin Davidoff, Martha 
Skinner, Evan Appelbaum, Kraig V. Kissinger, Lois Goepfert, Warren J. Manning, Tufts-
New England Medical Center, Boston, MA, Boston University School of Medicine, 
Boston, MA
Background: Both hypertrophic cardiomyopathy (HCM) and amyloid cardiomyopathy (AC) 
can manifest similar phenotypes with left ventricular hypertrophy. As a result, distinguishing 
between these two distinct clinical entities using traditional imaging techniques, such as 
2-D echocardiography, has been challenging. Contemporary cardiovascular magnetic 
resonance imaging (CMR) techniques provide superior spatial resolution with complete 
3-D, tomographic coverage of the entire heart with precise quantiﬁcation of ventricular 
volumes and mass. In addition, a delayed enhancement (DE)sequence following 
intravenous injection of gadolinium-DTPA detects areas of myocardial ﬁbrosis/scarring. 
Therefore, it is now timely to revisit whether a novel imaging technique such as CMR, will 
provide unique information to reliably differentiate HCM from AC.
Methods: Patients with nonobstructive HCM (n=13; age 37±15) and those with systemic 
AL-amyloidosis with cardiac involvement (n=13; age 61±12), were matched for gender, 
body surface area and maximal LV wall thickness (max LVWT) (15mm vs. 15mm; p=0.3) 
by 2-D echocardiography (echo), and underwent cine CMR with (DE). The DE studies 
were evaluated by one investigator blinded to diagnosis and graded according to 3 
patterns: normal (no DE); diffuse (“hazy” appearance of entire LV) DE (myocardium ≥2 
SD above the mean signal intensity of skeletal muscle); or focal (discrete) areas of DE.
Results:Although maximal LVWT by echo was similar between the two groups, CMR 
max LVWT was greater in HCM (18mm vs. 15mm; p=0.004), while total LV mass was 
signiﬁcantly greater in AC (220g vs.174g; p=0.01). The left ventricular end diastolic 
volumes (LVEDV) were similar between the groups but the LVEDV/mass ratio (VMR) 
was signiﬁcantly higher in HCM and the strongest volumetric parameter in differentiating 
between the two diseases (1.0 vs. 0.7; p=0.0004). Of note, a diffuse DE pattern was 
predominant in AC (9/13; 69%) and was signiﬁcantly statistically more common in AC 
than in HCM (3/13; 23%; p=0.01).
Conclusions: Our data show the power of CMR in noninvasively distinguishing HCM 
from AC by assessment of LV volumes, mass and delayed hyperenhancement pattern. 
993-6 Different Effects of Rosuvastatin and Simvastatin on 
Myocardial High-Energy Phosphate Metabolism
Matthias Frick, Gert Klug, Christian Wolf, Ralf H. Zwick, Michael F. Schocke, Monika 
Lechleitner, Werner R. Jaschke, Otmar Pachinger, Bernhard Metzler, Innsbruck Medical 
University, Innsbruck, Austria
Background: In the last decade a variety of non-lipid lowering effects of statins have 
been described. However, it is unknown whether these pleiotropic effects are different 
between lipophilic and hydrophylic statins. Therefore we intended to compare the effects 
of a lipophilc (simvastatin) and a hydrophilic (rosuvastatin) statin on human myocardial 
high-energy phosphate (HEP) metabolism measured with 31-phosphorous-magnetic-
resonance-spectroscopy (MRS).
Methods: 21 male patients (age 52±10 years) with moderate to severe 
hypercholesterolemia (mean 276±56 mg/dl total cholesterol) were included. Patients 
were divided into 2 groups in a blinded fashion: group 1 received 10mg rosuvastatin 
(n=10), group 2 was put on 40mg simvastatin (n=11). MRS scan was performed using a 
clinical-standard whole-body scanner (Siemens) and PCr to beta-ATP (PCr/b-ATP) ratios 
were calculated to determine myocardial HEP metabolism. MRS scans were done before 
ﬁrst intake of statins as well as 1 month and 6 month thereafter. In addition, blood samples 
were taken on the same time points to determine lipid proﬁles.
Results: All clinical parameters were similar between groups at baseline. After introduction 
of statin therapy total cholesterol (group 1: 290±74 vs. 173±36 vs. 189±60mg/dl, p=0.001; 
group 2: 261±23 vs. 158±42 vs. 165±15mg/dl, p=0.001) and LDL-cholesterol (group 1: 
201±41 vs. 99±21 vs. 112±42mg/dl, p=0.002; group 2: 178±31 vs. 95±33 vs. 101±18mg/dl, 
p=0.001) were signiﬁcantly reduced in both groups. However, Pcr/b-ATP ratio increased 
signiﬁcantly in group 1 (1.60±0.34 vs. 1.68±0.40 vs. 2.09±0.46, p=0.016), whereas it 
remained unchanged in group 2 (1.72±0.37 vs. 1.73±0.30 vs. 1.88±0.42, p=NS).
Conclusions: In this small study, rosuvastatin (10mg) signiﬁcantly increased myocardial 
HEP metabolism whereas simvastatin (40mg) did not change myocardial energy 
metabolism despite a comparable lipid-lowering effect. Our data suggest differences 
in non-lipid effects between hydrophilic and lipophilic statins which deserves further 
investigation.
993-7 Impact of the Viable Rim and Periprocedural Necrosis 
on Functional Recovery After Revascularization in 
Patients With Chronic Ischemic Heart Disease: A 
Quantitative Delayed Contrast Enhanced MRI Study
Olga Bondarenko, Aernout M. Beek, Robin Nijveldt, Gerald P. McCann, Willem G. van 
Dockum, Mark B.M. Hofman, Jos W.R. Twisk, Cees A. Visser, Albert C. van Rossum, VU 
University Medical Center, Amsterdam, The Netherlands
Background: Delayed Contrast Enhanced MRI (DCE) predicts functional recovery 
after revascularization in patients with chronic ischemic left ventricular (LV) dysfunction. 
However, functional outcome of segments with intermediate ranges of hyperenhancement 
is less clear. We sought to optimize the diagnostic accuracy of DCE by taking into account 
the presence of a signiﬁcant viable rim and revascularization procedure related necrosis.
Methods: 45 patients with chronic ischemic LV dysfunction underwent cine MRI and DCE 
1 month before and 3 months after revascularization. Segmental and global function, scar 
and presence of a viable rim (>4.5 mm) were quantiﬁed using standardized methods and 
objective thresholds.
Results: 60% of segments without hyperenhancement showed functional improvement 
at follow-up; no improvement was observed in segments with >75% segmental extent of 
hyperenhancement (SEH), while segments with 1-25%, 26-50%, and 51-75% SEH were 
4, 8, and 20 times less likely to improve (multilevel analysis, p<0.001). Thickness of the 
viable rim paralleled total segmental wall thickness. Therefore, presence of a signiﬁcant 
viable rim was of no additional diagnostic value beyond SEH alone. Periprocedural 
necrosis was found in 17% of non-improving segments with SEH≤25%. The presence of 
periprocedural necrosis was the only (negative) predictor of changes in LV volumes and 
ejection fraction (p < 0.05).
Conclusions: The presence of a signiﬁcant viable rim did not additionally contribute to the 
prediction of regional functional improvement compared to the SEH alone. Periprocedural 
necrosis was a frequent ﬁnding, and proved to be the only predictor of changes in both 
global LV volumes and function.
993-8 Multislice Multiecho T2* Cardiovascular Magnetic 
Resonance Approach for the Detection of Myocardial 
Iron Distribution: Validation in Healthy Subjects and 
Thalassemia Major Patients
Alessia Pepe, Eliana Cracolici, Vincenzo Positano, Brunella Favilli, Daniele De Marchi, 
Liana Cuccia, Carmen Lo Pinto, Paolo Rigano, Massimo Midiri, Massimo Lombardi, MR 
Lab Institute of Clinical Physiology CNR, Pisa, Italy, University of Palermo, Palermo, Italy
Background: T2* cardiovascular magnetic resonance (CMR) with a single measurement 
in the mid-ventricular septum has been validated as a quantitative evaluation of myocardial 
iron overload. Histological and CMR studies have suggested a marked heterogeneity 
of iron distribution in the myocardium. Aim of our study was to validate the multislice 
multiecho T2*CMR approach, for the detection of the heterogeneous myocardial iron 
distribution, in healthy subjects and in thalassemia major (TM) patients.
Methods: Three short axis views of the left ventricle were obtained using T2* multiecho 
sequences in 20 healthy subjects and in 53 TM patients. The myocardium was segmented 
into 12 segments. T2* value on each segment and the global T2* value were calculated. 
To assess the endomyocardial and epimyocardial iron distribution, each segment was 
divided in the inner and outer half.
Results: The coefﬁcients of variation for intra-, inter-observer and inter-study 
reproducibility were 3.9%, 5.5%, 4.7% respectively. In healthy subjects the percentage 
of deviation (%D) of the slices from the global heart T2* mean was not statistically 
signiﬁcant. The %D of the segments from the global heart T2* mean ranged from -20 to 
18. Signiﬁcant differences were observed only among the segments with higher %D (5/66 
cases). The TM patients had considerable individual variation in the T2* values among 
the slices and the segments. In TM patients, the epimyocardial iron concentration was 
signiﬁcantly higher in the slices and in 10/12 segments. Three groups of patients were 
identiﬁed: 15% with homogeneous myocardial iron overload (MIO); 47% with no MIO; 
38% with an heterogeneous MIO (T2* segments <20 ms and T2* segments >20 ms). 
Serum ferritin levels, liver iron concentrations and urinary iron excretions were signiﬁcant 
different among groups.
Conclusions: Our data did not account for rejecting the analysis of certain slices or 
segments. T2* gradient from endocardium to epicardium is consistent with patterns of 
iron deposition described in histological studies. Multislice multiecho T2* CMR approach 
provides a non-invasive and reproducible way for assessing myocardial iron distribution 
which may play a role in clinical arena.
993-9 Early Alteration in Pulmonary Artery Distensibility 
Detected With Cardiac Magnetic Resonance in 
Pulmonary Hypertension
Javier Sanz, Santo Dellegrottaglie, Andrew Einstein, Roxana Sulica, Valentin Fuster, 
Michael Poon, Sanjay Rajagopalan, Mount Sinai School of Medicine, New York, NY
Background: Pulmonary artery distensibility (PAd) is reduced in subjects with pulmonary 
hypertension (PH). The extent of impairment and its precise relationship to the severity of 
PH is not well characterized. We evaluated PAd using phase contrast magnetic resonance 
imaging (PCMRI) in patients with known/suspected PH .
Methods: PCMRI and rest/exercise right heart catheterization were performed on the 
same day in 81 patients (age=54.6±15.6, 76% females). PH was deﬁned as mean 
pulmonary artery pressure (mPAP) >25 mmHg at rest or >30 mmHg with exercise. PAd 
was evaluated with PCMRI perpendicular to the pulmonary trunk, and was calculated 
as maximal change in cross-sectional area divided by the product of minimal area and 
pulmonary artery pulse pressure.
Results: On the basis of right heart catheterization, 11 subjects were normal, 6 had 
exercise-induced PH and 64 had PH at rest. Compared with normal subjects, median 
(interquartile range) PAd tended to be lower in the presence of exercise induced PH 
[0.019 (0.013) vs. 0.030 (0.019), p=0.07], while it was lowest in the presence of resting 
PH [0.004 (0.003); p<0.01vs. both prior groups]. PAd correlated negatively with mPAP (r=-
0.68; p<0.0001) and systolic pulmonary pressure (sPAP; r=-0.78; p<0.0001). PAd varied 
in an exponential manner with sPAP (Figure 1).
Conclusions: PH results in impaired PAd which precedes, and strongly correlates with, 
sustained elevations in pulmonary pressures. These ﬁndings may have implications for 
early detection of PH.
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993-10 Magnetic Resonance-Based Evaluation of Cardiac 
Hypertrophy in the db/db Mouse
Patrick Yue, Takayasu Arai, Bill P. Hsieh, Euan A. Ashley, Philip C. Yang, Philip S. Tsao, 
Stanford University Medical Center, Stanford, CA
Background: The db/db mouse, which develops severe obesity from a defective leptin 
receptor, is a well-established model of type 2 diabetes. Though cardiomyopathy has been 
described in db/db mice, its structural basis and progression, as well as the molecular 
events underlying this progression, have been inadequately studied.
Methods: Cardiac magnetic resonance studies using a 4.7 T magnet were performed 
on female db/db and heterozygous db/+ control mice at 5, 9, 13, and 17 weeks of age. 6 
db/db and 4 control mice were scanned at each age. Left ventricular end-diastolic volume 
(LVEDV) and end-systolic volume were measured by tracing the endocardial border at 
end-diastole and end-systole. Ejection fraction (EF) and cardiac index (CI) were then 
derived from these data. Quantitative real-time RT-PCR was performed on samples 
obtained from the myocardium of db/db and control mice sacriﬁced at 5, 10, and 15 
weeks. Heart weight (HW) and body weight (BW) were measured at sacriﬁce.
Results: At 5 and 9 weeks, there were no signiﬁcant differences in LVEDV between 
db/db and control mice. However, LVEDV was signiﬁcantly increased at 13 (46 vs. 34 
mL, p < 0.01) and 17 (49 vs. 38 mL, p = 0.02) weeks. Additionally, CI in db/db mice 
was signiﬁcantly lower than control at 5 weeks (146 vs. 185 mL/min/cm2, p = 0.01), and 
worsened with age (p < 0.05). Finally, EF was nonsigniﬁcantly decreased at 9, 13, and 17 
weeks (68% vs. 70% at each time point). Consistent with the known lack of hypertrophy in 
db/db mice, HW:BW ratio did not increase with age. Moreover, fetal gene expression (i.e. 
α-MHC, β-MHC, SERCA2, ANP) was unchanged between db/db and control mice at each 
time point. Notably, the expression of the cardioactive peptide apelin and its receptor APJ, 
while unchanged vs. control at 5 weeks, was decreased 2.9- and 18-fold, respectively at 
15 weeks (p < 0.01 for both).
Conclusions: As assessed by magnetic resonance imaging, cardiac structure and 
function in db/db mice worsen over time, indicative of progressive remodeling. This process 
occurs in the absence of signiﬁcant hypertrophy. The remodeling is also associated with 
signiﬁcant downregulation of apelin and APJ, suggesting a possible pathogenetic role for 
this signaling pathway.
993-11 Regression of Left Ventricular Hypertrophy in Morbidly 
Obese Women Who Undergo Rapid Weight Loss: A 
Prospective Cardiovascular Magnetic Resonance 
(CMR) Imaging Study
Kyle Pond, Thomas Hauser, Kraig Kissinger, Lois Goepfert, Edward Mun, Daniel Jones, 
Benjamin Schneider, Warren J. Manning, Beth Israel Deaconess Medical Center, 
Harvard Medical School, Boston, MA
Background: Morbid obesity is an independent risk factor both for the development of left 
ventricular (LV) hypertrophy as well as cardiovascular morbidity. Little is known, however, 
about impact of weight loss on LV anatomy. In part, this is due to poor acoustic windows 
in this population, which can be overcome by volumetric CMR. Using volumetric CMR, we 
sought to determine changes in LV anatomy and systolic function in women undergoing 
bariatric surgery and subsequent rapid weight loss.
Methods: Sixteen morbidly obese women (BMI 44± 4kg/m2; age 44±11 yrs) scheduled 
to undergo bariatric surgery were recruited from an obesity clinic. Cine steady-state free 
precession CMR was performed using contiguous short axis imaging, both prior to and 
3mo (88± 12 days) following surgery.
Results: During the observation period, weight declined by 18.4±3.9 kg with a decrease 
in BMI to 37± 4kg/m2 (p<0.001), while LV mass decreased from 120.0± 22.6g to 98.2± 
15.6g (p<0.001). There was a signiﬁcant linear relationship between the amount weight 
loss and decrease in LV mass (R =0.6; p=0.014, Figure). After adjustment for change in 
blood pressure, the relationship remained signiﬁcant (p=0.021).
Conclusions: In morbidly obese women, rapid weight loss is associated with signiﬁcant 
regression of LV mass. The decline in LV mass can be quantiﬁed by CMR as early as 
three months after gastric bypass surgery and is linearly related to weight reduction, and 
independent of changes in blood pressure.
993-12 Clinical Signiﬁcance of Delayed Enhancement 
on Magnetic Resonance Imaging in Patients With 
Hypertrophic Cardiomyopathy
Akiko Sakuta, Eri Watanabe, Fumiko Kimura, Noriko Nishii, Ryohei Kuwatsuru, Hiroshi 
Kasanuki, Tokyo Women’s Medical University, Tokyo, Japan, Saitama Medical University, 
Saitama
Background: Magnetic resonance (MR) imaging of patients with hypertrophic 
cardiomyopathy (HCM) often reveals delayed contrast enhancement (DE) of the myocardium. 
However, the clinical signiﬁcance of DE in HCM has not been well clariﬁed. We studied the 
frequency and extent of DE and clinical characteristics in HCM. We also investigated the 
relationship between DE and clinical risk factors for sudden death in HCM.
Methods: We obtained cine MR using Magnetom Vision (Siemens: S) and Gyroscan Intera 
(Phillips: P) (echo-sharing segmented FLASH: S or B-TFE: P) and DE (inversion recovery 
segmented turbo FLASH: S or inversion recovery TFE: P sequences 15 minutes after 
injection of 20 mL of Gd-DTPA) images for83 patients with HCM (55 men, 28 women: 15 to 
81 years, average 54.4 years). The extent of DE was expressed as a percentage of enhanced 
area in the total myocardium on short axis views. Maximum wall thickness was measured at 
the end-diastolic phase on short axis view of cine MR images. We evaluated the relationship 
between the extent of DE and family history of sudden cardiac death or HCM, non-sustained 
or sustained ventricular tachycardia (VT), maximum wall thickness and syncope.
Results: Myocardial hyperenhancement was found in 52 patients (63%), affecting 13.6% 
(range 0% to 63%) of the left ventricular mass. Nineteen patients had family history, 18 
patients experienced VT, and 8 patients had syncope. The average of maximum wall 
thickness was 20.7+5.1mm (range 11 to 33mm). The extent of DE was signiﬁcantly 
greater in the patients with family history than in those without family history (20.4+ 20% 
vs. 11.2+14.4%, p=0.03), and in patients with VT than those without VT (20.5+21.7% 
vs. 10.8+14.0%, p=0.015). In addition, the extent of DE was signiﬁcantly correlated with 
maximum wall thickness (r=0.469, p<0.0001).
Conclusions: The extent of DE on MR is associated with clinical risk factors for sudden 
death in HCM. The extent of DE on MR is associated with clinical risk factors for sudden 
death in HCM.
993-13 Gadoﬂourine M Enhances Atherosclerotic Plaque 
Lesions in Apolipoprotein E Knockout Mice Through 
tnteraction With Extracellular Matrix Proteins
Esad Vucic, Juan Gilberto Aguinaldo, Karen Saeboe, Juan Carlos Frias, Vardan 
Amirbekian, Marc Sirol, Joerg Meding, Hanns-Joachim Weinmann, Zahi A. Fayad, 
Mount Sinai School of Medicine, New York, NY
Backround: Gadoﬂuorine M contrast enhanced MRI has been shown to improve 
atherosclerotic plaque detection in Apolipoprotein E KO (ApoE KO) mice. As a potential 
contrast enhancement mechanism it has been previously suggested, that Gadoﬂourine M 
is enriched in lipid rich areas of atherosclerotic plaque lesions. It this study our aim was to 
detect the speciﬁc targets of Gadoﬂourine M inside atherosclerotic plaque.
Methods: ApoE KO mice (n=6) and wild type (WT) (n=6) underwent MRI of the abdominal 
aorta. Gadoﬂuorine M (Cy 3) was injected and pre- and post-contrast enhanced MR 
was performed. The corresponding frozen sections were stained for perlecan, tenascin, 
smooth muscle actin, Apolipoprotein B (Apo B), or left unstained and imaged on a confocal 
microscope. To further characterize Gadoﬂourine M intra-plaque binding, ex vivo studies 
were performed. Mouse Extracellular matrix (6.25mg/ml) was incubated with Gadoﬂourine 
M at different concentrations (0.1 to 0.5 mM). Longitudinal relaxation rates were measured 
using a Bruker Minispec at 60Mhz and hydrated particle size was determined using photon 
correlation spectroscopy. As a control, the same Gadoﬂourine M concentrations were 
incubated with either water or buffer and their relaxivities were assessed.
Results: Heterogenous enhancement was seen in all ApoE KO mice after Gadoﬂuorine 
injection at different time points (p<0.001) with signiﬁcant increased contrast-to-noise 
ratio on post contrast enhanced images 24 and 48 hours post-injection. No enhancement 
was detected in the WT control group. Confocal imaging demonstrated that Gadoﬂuorine 
M associated with extracellular matrix proteins, mainly perlecan. No strong association 
was found with Tenascin, smooth muscle actin or Apo B.
Ex vivo incubation of Gadoﬂourine M with mouse extracellular matrix led to a signiﬁcant 
increase (+ 31 %, +17 %) in relaxivity compared to water or buffer.
Conclusions: Gadoﬂuorine M contrast enhanced MRI improves plaque detection in 
ApoE KO mice and may be useful for the early detection of atherosclerosis. In contrast 
to previous reports, Gadoﬂuorine M detects areas rich in extracellular matrix of the 
atherosclerotic plaque and spares lipid rich areas.
993-14 Regional Myocardial Perfusion Reserve Determined 
by Quantitative Analysis of Myocardial Perfusion 
MRI Showed a Good Correlation With Coronary Flow 
Velocity Reserve by Doppler Flow Wire
Tairo Kurita, Kakuya Kitagawa, Katsuya Onishi, Takashi Yamanaka, Takashi Tanigawa, 
Kan Takeda, Takeshi Nakano, Hajime Sakuma, Mie University School of Medicine, Tsu 
City, Japan
Background: Quantitative analysis of rest-stress myocardial perfusion MRI can provide 
assessments of regional myocardial perfusion reserve in patients with coronary artery 
disease. The purpose of this study was to compare regional myocardial perfusion reserve 
determined by quantitative analysis of myocardial perfusion MRI with coronary ﬂow 
velocity reserve by Doppler ﬂow wire.
Methods: 22 patients with coronary artery disease were studied. Flow velocity in the 
coronary artery was measured by Doppler ﬂow wire in the resting state and during ATP 
stress in a total of 37 coronary arteries (LAD 15, LCX 12, RCA 10). To perform quantitative 
MR assessment of myocardial blood ﬂow, we initially measured blood time-intensity 
curve without signal saturation by acquiring ﬁrst-pass contrast-enhanced MR images 
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with low-concentration Gd-DTPA injection. Then ﬁrst-pass contrast enhanced myocardial 
perfusion MR images were obtained during ATP stress and in the resting state. After 
correcting blood saturation and coil sensitivity proﬁle, myocardial perfusion(ml/min/g) 
was quantiﬁed from arterial input and myocardial output functions by using a Patlak plot 
method. Quantitative MR measurements of regional myocardial perfusion reserve were 
compared with the results by Doppler ﬂow wire in the corresponding vessels.
Results: The averaged myocardial perfusion reserve in 37 coronary arteries determined 
by quantitative assessment of rest-stress perfusion MRI was 1.74+/-0.46. The averaged 
coronary ﬂow velocity reserve measured by Doppler ﬂow wire was 1.95+/-0.70. MR 
assessments of myocardial perfusion reserve showed a good linear correlation with 
Doppler measurements of coronary ﬂow velocity reserve (R=0.73,p<0.001).
Conclusions: Quantitative two-compartment analysis of stress-rest myocardial perfusion 
MRI using a Patlak plot approach can provide a noninvasive assessment of regional 
myocardial perfusion reserve in patients with coronary artery disease.
993-15 Time Course of Microvascular Obstruction in Patients 
with Acute Myocardial Infarction
Caterina Silva, Katherine C. Wu, Andre Schmidt, Natalie Fredde, Joao A.C. Lima, Julie 
M. Miller, Johns Hopkins University, Baltimore, MD
Background: Microvascular obstruction (MO) predicts worse remodeling and prognosis 
after acute myocardial infarction (AMI). In animal models, MO progressively increases 
in size over the ﬁrst 48 hours following reperfusion. The temporal course in humans is 
not known.
Methods: Patients (n=14) with revascularized AMI by angioplasty underwent acute 
magnetic resonance imaging (MRI1) within the ﬁrst 24 hours (hrs) (11±9 hrs) and a repeat 
MRI (MRI2) within 72 hrs (55±23 hrs) after reperfusion. Using a hybrid echo-planar fast 
gradient echo sequence after 0.1 mmol/kg gadodiamide, ﬁrst passs MO was quantiﬁed 
as the size of the hypoenhanced region on the image showing peak enhancement in 
the remote normal myocardium. 10-15 minutes after a second 0.1 mmol/kg bolus, an 
inversion recovery sequence was used to quantify delayed enhanced MO (DeMO) 
and infarct size (IS) as the extents of the dark and dark plus hyperenhanced regions 
respectively. LV end-diastolic (EDV), end-systolic volume (ESV) and ejection fraction (EF) 
were also computed. Patients were grouped based on the median time of MRI1 from 
reperfusion (4 hrs).
Results: MO did not change signiﬁcantly between MRI1 and MRI2 (10±15 vs 12±13 
%LVmass, p=NS). However, MO increased in the patients imaged in the ﬁrst 4 hrs (4±8 
vs 8±7 %LVmass, p=0.03), as opposed to no changes seen in those ﬁrst imaged 5-24 
hrs after reperfusion (16±20 vs 16±17 %LVmass, p=NS). IS was unchanged for both the 
entire group (27±15 vs 26±13 %LVmass, p=NS) and by subgroup analysis. Despite a 
strong correlation between MO and DeMO at each exam (MRI1: r=0.91, p<0.001; MRI2: 
r=0.94, p<0.001), DeMO consistently underestimated the total extent of MO (MRI1: 10±15 
vs 4±8 %LVmass, p=0.005; MRI2: 12±13 vs 4±7 %LVmass, p=0.001, MO and DeMO 
respectively). DeMO was unchanged between the two scans. No signiﬁcant changes 
were found in EDV, ESV, EF.
Conclusions: MO increased signiﬁcantly in the ﬁrst 4 hrs after AMI in patients undergoing 
therapeutic angioplasty, with the ﬁnal extent likely to be reached between 5 and 24 hrs 
after reperfusion. Therapies targeted at earlier intervention for MO in acute MI may reduce 
MO progression.
993-16 Spontaneous Evolution of Viability Indexes After 
Reperfused Myocardial Infarction. Implications on the 
Prediction of Late Systolic Function
Vicente Bodi, Juan Sanchis, María P. López-Lereu, Julio Núñez, Cristina Gómez, 
Roberto Sanz-Requena, Francisco J. Chorro, Ángel Llácer, Hospital Clínico y 
Universitario, Universitat de València, Valencia, Spain, ERESA, Valencia, Spain
Background: To investigate the spontaneous evolution of 4 myocardial viability indexes 
after reperfused myocardial infarction by means of cardiovascular magnetic resonance 
imaging (CMR) and its implications for predicting late systolic function.
Methods: We studied 40 patients with a ﬁrst reperfused ST-elevation myocardial infarction, 
single-vessel disease and sustained open infarct-related artery. At the ﬁrst week and 
at the sixth month, using CMR, wall thickening and 4 viability indexes were properly 
quantiﬁed in 608 segments: (1) wall thickness (viable if >5.5 mm); (2) wall thickening with 
low dose dobutamine (viable if >2 mm); (3) perfusion (viable if normal enhancement); (4) 
transmural extent of necrosis (viable if <50%).
Results: Out of 153 dysfunctional segments (wall thickening <2 mm) at the ﬁrst week, 
59 (39%) exhibited normal function at the sixth month. From early to chronic phase the 
rate of segments with wall thickness >5.5 mm decreased (85% vs. 78%), dobutamine 
response (21% vs. 44%) and normal perfusion (51% vs. 77%) increased (p <0.05 in all 
cases), whilst the percentage of segments with transmural extent of necrosis >50% did not 
change (31% vs. 33% p=ns). The transmural extent of necrosis at the ﬁrst week showed 
the greatest area under the curve (AUC=0.89 p <0.0001 in all cases) for predicting normal 
contractility in chronic phase in comparison with wall thickness (AUC=0.67), dobutamine 
response (AUC=0.74) and perfusion (AUC=0.77).
Conclusions: In the months following reperfused myocardial infarction, along with 
the improvement of systolic function, dynamic changes in wall thickness, dobutamine 
response and perfusion take place. These variations could affect their accuracy for 
predicting late systolic function. The transmural extent of necrosis remains constant 
throughout follow-up and it appears as the more reliable index for the early assessment 
of myocardial viability.
993-17 Quantitative Myocardial Magnetic Resonance Perfusion: 
Comparison With Invasive Physiologic Assessments 
and Quantitative Coronary Angiography
Steven Shoemaker, Marco Costa, Hideki Futamatsu, Chris Klassen, Minh Nguyen, Alan 
Siuciak, Paul Gilmore, Martin Zenni, Luis Guzman, Dominick Angiolillo, Theodore Bass, 
Norbert Wilke, University of Florida, Jacksonville, FL
Background: We hypothesize that quantitative myocardial magnetic perfusion reserve 
(MPR) provides a noninvasive assessment of coronary artery disease (CAD) as compared 
to the fractional ﬂow reserve (FFR) and quantitative coronary angiography (QCA).
Methods: 35 stable patients underwent coronary angiography and routine stress 
and rest ﬁrst-pass perfusion MR studies (0.04 mmol/kg gadolinium-DTPA bolus, 1.5T 
Sonata, Siemens) within 3 months. For both FFR and MPR, stress was induced with 
140mcg/kg/min Adenosine IV. FFR was obtained during stress using a .014 inch Jomed 
pressure wire. Automated QCA (CASS II 4.1 Pie Medical) was done in 2 views. MPR was 
calculated from the ratio of absolute stress and rest ﬂows calculated from myocardial 
signal intensity time curves (Medis MASS). 26 patients were suitable for quantiﬁcation 
performed by “Fermi” deconvolution analysis.
Results:The overall MPR mean was 1.99, median was 1.96, and standard deviation was .78.
MPR vs FFR and QCA
Coronary segments MPR average p value
FFR < .75 10 1.75 + .09
FFR > .75 25 2.19 + .11 .046
Diameter Stenosis (DS) > 50% 30 1.56 + .04
DS < 50% 49 2.15 + .55 .0009
ROC curve demonstrated a MPR cutoff of 1.97 which was 90% sensitive (95% CI 55.5-
98.3%) and 76% speciﬁc (95% CI 54.9-90.6%) in predicting a signiﬁcant FFR (<.75). ROC 
curve demonstrated a MPR cutoff of 1.81 which was 71.9% sensitive (95% CI 53.3-86.2%) 
and 68.1% speciﬁc (95% CI 52.9-80.9%) in predicting signiﬁcant CAD (DS > 50%).
Conclusions: This study suggests that MPR can determine the signiﬁcance of CAD 
based on both FFR and QCA. This ﬁnding needs to be conﬁrmed by a larger study sample 
but provides a novel noninvasive approach to detect CAD.
993-18 Delayed Enhanced Magnetic Resonance Imaging Is a 
Predictor of Resistance to Medical Treatment in Non-
Ischemic Dilated Cardiomyopathy
Hiroyuki Kumagai, Atsushi Kono, Takatoshi Hayashi, Yoshihiro Ikeda, Shinichiro Yamada, 
Kohei Yamashiro, Kazuo Mizutani, Sachiyo Iwata, Katsunori Okajima, Yasue Tsukishiro, 
Kensuke Matsumoto, Takahumi Akagami, Michihiko Inoue, Naoki Murai, Sachio 
Kinugasa, Yohei Gen, Teishi Kajiya, Himeji Cardiovascular Center, Himeji, Japan
Background: Delayed contrast-enhanced cardiac magnetic resonance imaging 
(DECMR) can be useful for non-invasive tissue characterization especially in ﬁbrotic 
or necrotic myocardium. The aim of this study is to investigate the prognostic value of 
DECMR in non-ischemic dilated cardiomyopathy (DCM). 
Method: Twenty newly diagnosed patients with DCM were recruited. After invasive 
and non-invasive diagnostic examination including coronary angiography and 
echocardiography, DECMR was studied and they were divided into two groups (delayed 
enhancement; DE+/-). Guideline-based medical therapy (ACEI and/or beta-blocker) were 
then performed. Echocardiography was repeated at chronic period (mean 7 months after 
diagnosis). 
Result: Baseline left-ventricular dimension (LVDd) and ejection fraction (EF) did not 
differ between two groups. In DE- group, LVDd was signiﬁcantly decreased (from 67.6 to 
57.9mm, p=0.007) and LVEF was signiﬁcantly improved (from 26.9 to 39.2%, p=0.004) 
at the time of follow-up. However, in DE+ group, both LVDd (from 63.1 to 61.3mm) and 
LVEF (from 29.8 to 32.8%) did not differ signiﬁcantly (p=N.S.). Increase of LVEF was 
signiﬁcantly greater in DE- than in DE+ (12.3% vs. 3.0%, p=0.006). 
Conclusion: DECMR was strongly associated with refractory left ventricular dysfunction 
in patients with DCM. Irreversible damage may be present in delayed contrast-enhanced 
myocardium of DCM.
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993-29 Correlates of Arrhythmic Risk in MADIT II Patients: 
Signal Averaged EKG and Cardiac MRI
Hitender Jain, Chizor Iwuchukwu, Joseph Levine, David Hoch, Stewart Schecter, Steven 
Greenberg, Vinny Jayam, Saadi Siddiqi, Sunil Mathew, Nathaniel Reichek, St. Francis 
Hospital/ Stony Brook University, Roslyn, NY
Background: Improved risk stratiﬁcation is needed for deﬁbrillator implantation in MADIT 
II patients. We have previously shown that cardiac MRI (CMR) indices of left ventricular 
structure and function are more predictive of arrhythmia inducibility or early clinical events 
than clinical EF measures such as 2D echocardiography (2DEF). Signal averaged ECG 
(SAECG) indices also reﬂect arrhythmic risk. Therefore we compared 2DEF, CMR, and 
SAECG ﬁndings in MADIT II patients.
Methods and Results: 19 patients meeting MADIT II criteria were classiﬁed into low, 
intermediate and high risk categories based on SAECG (QRS duration >114 ms, a signal 
of <20 µv in the last 40ms of the ﬁltered QRS, voltage <40 µv in the terminal QRS for 
>38ms processed using a 40-Hz ﬁlter). CMR EF, LV volumes and mass were obtained 
using volumetric TrueFISP short axis cine imaging and infarct size as % LV mass using 
TurboFLASH delayed hyperenhancement imaging. Clinical 2D EF, CMR and SAECG 
were obtained within a 30 day period prior to ICD implantation. All but 2/19 (10.5%) were 
inducible at electrophysiologic study. 2DEF correlated weakly with CMR EF with wide 
limits of agreement on Bland Altman analysis (r = 0.43, p < 0.01, 95% limits of agreement 
-13.32 - 12.62) and 3/19 patients (15.8%) had CMR EF > 30% despite 2D EF < 30%. 
CMR EF showed a strong negative correlation (r= -0.65, p =0.003) with SAECG risk, 
whereas 2DEF did not (r = 0.03, p = 0.89). On multiple regression analysis using 2DEF, 
and CMR EF, LV mass, end diastolic volume and % scar, the strongest predictor for 
SAECG risk was CMR EF (p<0.007), followed by 2DEF (p<0.04) with % scar at borderline 
signiﬁcance (p=0.058). Using only total QRS duration > 114 ms for SAECG risk, CMR EF 
was the only signiﬁcant predictor (p = 0.03) on multiple regression analysis.
Conclusion: CMR EF is a strong predictor of arrhythmic risk as estimated by either 
inducibility/early clinical events or SAECG. Thus multiple independent lines of evidence 
support the view that CMR EF is preferable to 2D EF as a marker of risk in MADIT II 
candidates.
ORAL CONTRIBUTIONS
839 
3D Echocardiography: New Clinical 
Insights and Applications
Tuesday, March 14, 2006, 9:00 a.m.-10:30 a.m.
Georgia World Congress Center, Room B313
9:00 a.m.
839-3 Assessment of the Severity of Outﬂow Obstruction in 
Patients With Hypertrohyphic Cardiomyopathy: A Real-
Time Three-Dimensional Echocardiographic Study
Shota Fukuda, Hung Tran, Harry M. Lever, Jong-Min Song, Mi-Seung Shin, Neil L. 
Greenberg, James D. Thomas, Takahiro Shiota, Cleveland Clinic Foundation, Cleveland, 
OH
Background. Real-time three-dimensional echocardiography (RT3DE) provided accurate 
and physiologic estimates in assessing left ventricular (LV) geometry and function as well 
as LV outﬂow (LVOT) area (ALVOT) in patients with hypertrophy cardiomyopathy (HCM). The 
purpose of this study was to investigate the clinical feasibility and accuracy of RT3DE to 
diagnose signiﬁcant LVOT obstruction in a large number of patients with HCM.
Methods. This study consisted of consecutive 117 patients with HCM who had RT3DE by 
using either a Sonos 7500 (n=59) or a TomTec Volumetric System (n=58). The smallest 
ALVOT during systole was determined by moving a 2D plane in 3-dimantional space. Maximal 
velocity (VLVOT) across LVOT was assessed by continuous-wave (CW) Doppler method to 
calculate the pressure gradient (PGLVOT) as 4VLVOT
2. Provocation by amyl nitrate inhalation 
(n=45) or Valsalva maneuver (n=5) was performed in patients without signiﬁcant LVOT 
obstruction (PGLVOT >50 mmHg) at rest.
Results. In 117 patients, patients with poor image quality of RT3DE were excluded 
for a Sonos 7500 in 2 patients (3%) and a TomTec Volumetric System in 16 patients 
(33%). In the remaining 99 patients, signiﬁcant LVOT obstruction was observed at rest 
in 57 patients (58%), and after provocation in 27 patients (27%). Fifteen patients (15%) 
showed no LVOT obstruction at rest or after provocation. An excellent correlation was 
observed between resting VLVOT and ALVOT (VLVOT=3.9ALVOT
-1.3, r = 0.86, p<0.001), while 
the thickness of LV septum was signiﬁcantly but weakly correlated with VLVOT (r=0.22, 
p=0.03). Signiﬁcant but lesser correlation was observed between VLVOT and ALVOT after 
provocation (VLVOT=4.2ALVOT
-0.9, r=0.64, p<0.001). Receiver-operating curve (ROC) analysis 
demonstrated that the value of ALVOT <1.1 cm
2 provided sensitivity of 97% and speciﬁcity 
of 74% to predict resting signiﬁcant LVOT obstruction.
Conclusions. RT3DE was useful to quantitate LVOT obstruction in patients with HCM. 
3D derived LVOT area may serve as an indispensable alternative index for CW Doppler 
derived peak velocity and pressure gradient, especially when mitral regurgitation may 
obscure CW Doppler interrogation of LVOT.
9:15 a.m.
839-4 Left Ventricular Remodeling Index Assessed by Real-
Time Three-Dimensional Echocardiography in Various 
Pathophysiologic Conditions
Stefano De Castro, Stefano Caselli, Martin Maron, Antonio Pelliccia, Prasad Maddukuri, 
Elena Cavarretta, Francesco Fedele, Natesa G. Pandian, “La Sapienza” University of 
Rome, Rome, Italy, TUFTS University - New England Medical Center, Boston, MA
Objective: Aim of our study was to evaluate the differences in left ventricular volumes and 
mass in subjects with different pathophysiologic conditions. A ratio between left ventricular 
mass and end-diastolic volume (LVRI), detected by RT3DE, was used to describe various 
patterns of left ventricular remodelling.
Methods: RT3DE was carried out to calculate end-diastolic (EDV) and end-systolic 
volume (ESV), ejection fraction and mass (EF, MASS) in 90 selected patients. Of these 
32 were normals, 18 were rowing top-level athletes, 18 dilated cardiomyopathy and 22 
hypertrophic cardiomyopathy patients. Off-line analysis by tracing endocardial borders 
of the left ventricle, through 8 different cutting planes, were performed by 2 independent 
operators and inter-and intra observer variability was calculated.
Results: The results are shown in the table. Despite on the increase of LV volume and 
mass in athletes, LVRI remained unchanged as opposed to control subjects (p=0,130) 
while signiﬁcantly lower values for dilated cardiomyopathy patients (p<0.001) and 
signiﬁcantly higher values for hypertrophic cardiomyopathy patients (p<0.001) were 
respectively found. Inter- and intra-observer variability was negligible: EDV, r= 0,97; ESV 
r=0,95; LVMASS r=98.
Conclusions: left ventricular remodelling index represents a simple and interesting 
parameter in deﬁning left ventricular adaptations to physiologic and pathologic 
conditions. 
Normal Athletes Dilative Hypertrophy
EDV (ml) 112,0 ± 21,5 198,8 ± 33,3 267,0 ± 41,5 122,6 ± 36,9
ESV (ml) 46,1 ± 10,5 83,6 ± 15,0 191,6 ± 41,4 51,5 ± 18,0
EF % 59 ± 4 58 ± 5 28 ± 9 58 ± 6
LVMASS (gr) 115,4 ± 24,8 222,0 ± 36,8 139,9± 24,0 231,1 ± 63,7
LVRI (gr/ml) 1,03 ± 0,14 1,12 ± 0,15 0,53 ± 0,06 1,99 ± 0,56
9:30 a.m.
839-5 Three-Dimensional Tricuspid Annular Function Provides 
Insight Into the Mechanisms of Valve Regurgitation in 
Classic Hypoplastic Left Heart Syndrome
Masaki Nii, Vitor Guerra, Kevin S. Roman, Christopher K. Macgowan, Jeffrey F. 
Smallhorn, The Hospital for Sick Children, Toronto, ON, Canada
Background:Tricuspid regurgitation (TR) has a negative impact on outcome in 
hypoplastic left heart syndrome (HLHS). Lateral forces from LV play an important role in 
normal tricuspid valve (TV) function. This study evaluates the role of real-time 3D (RT3D) 
echocardiography in the assessment of tricuspid annular function in HLHS.
Methods:Thirty one RT3D studies from 27 patients (1 day - 17 years) with HLHS were 
included. Seven studies were pre and 8 post Norwood or hybrid procedure, 8 post 
cavopulmonary shunt and 8 post Fontan. Patients with dysplastic TV were excluded. 
Studies were divided into 2 groups; Group 1: mild TR (N=21), Group 2: severe TR (N=10). 
Data from 17 controls were used for comparison. TV annular dynamics were analyzed as 
previously reported by our group.
Results:1) Compared to controls all annular segments contract equally during systole 
in group 1, while the sept-lateral diameter showed signiﬁcantly reduced contraction in 
group 2 (Figure).
2) TV annular area was larger in HLHS patient (Group 1, 1295±345, Group 2, 1755±472 
mm2/m2) than in controls (762±85) (P<0.001), however area change was signiﬁcantly 
reduced only in Group 2 (12±5%) vs (controls 20±8%, P<0.05).
3) Saddle shape of annulus during systole was signiﬁcantly impaired in Group 2 (169±7°) 
than controls (161±8°) (p<0.05).
Conclusions:TV annular dynamics are different in HLHS patients compared to normal 
due to the lack of interaction form the left ventricle. Annular function is further impaired 
in severe TR patients.
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839-6 3D Real Time-Echocardiography: A Novel Tool in the 
Assessment of Intraventricular Mechanical Asynchrony 
in Heart Failure Patients
Emmanouil Liodakis, David Dawson, Petros Nihoyannopoulos, Imperial College of 
London, London, United Kingdom
Background: Mechanical asynchrony (MA) is a major observation in patients with heart 
failure. Real time 3D Echocardiography (RT3DE) is a novel technique which provides 
qualitative and quantitative assessment of MA by measuring the Dyssynchrony Index (DI), 
which is deﬁned as the standard deviation of the time it takes each of the 16 segments of 
the Left Ventricle to reach their minimum volumes.
Methods: 40 patients (61±10 years) were assessed using RT3DE and TDI . RT3DE 
images were acquired using Sonos 7500 and analyzed ofﬂine with Tomtec software to 
derive ejection fraction (EF) and DI . TDI data were analyzed using the Qlab software in 
order to investigate the correlation between the two techniques.
Results: From the 40 patients that were investigated 38% had mild, 40% moderate and 
22% severe systolic dysfunction. The DI was 10.5±1.3, 13.8±2.2 and 19.5±1.4 respectively 
which was statistically signiﬁcant higher than that observed in the normal subjects (6.6±0.9 
t test p<0.001). A strong negative correlation between the EF and DI was found.(r=-.78 
n=40 p<0.01). The length of the QRS complexes was <120ms in 27%, between 120-
140ms in 30% and >140ms in 43% of the patients. The DI was 7.3±1.2, 13.8±1.6 and 
17.2±1.4 respectively. There was a positive correlation between the length of the QRS 
complex and the DI. (r=.52 n=40 p<0.001). A positive correlation was also documented 
between DI and Ts-SD (r=0.59 p<0.02). Excellent Inter- and Intraobserver agreement 
was found in the calculation of DI using the Interclass Correlation Coefﬁcient.(0.94 and 
0.95 respectively)
Conclusions: RT3DE is an effective and reproducible tool for quantifying mechanical 
asynchrony. DI is strongly correlated with systolic dysfunction and could be a valuable 
parameter in the assessment of heart failure patients. Furthermore RT3DE RT3DE 
provides a more comprehensive quantiﬁcation by including 16 segments with lower 
interobserver variability compared to TDI..
10:00 a.m.
839-7 Assessment of Left Ventricular Function in Patients 
with Ischemic Heart Disease and Heart Failure by 
Three-Dimensional Echocardiography and Cardiac 
Magnetic Resonance Imaging
Ebere O. Chukwu, Aasha S. Gopal, Uzodinma R. Dim, Michael L. Friedman, Rena S. 
Toole, William Schapiro, Nathaniel Reichek, St. Francis Hospital, Roslyn, NY, Stony 
Brook University, Stony Brook, NY
Background: MADIT II study results support decisions on ICD implantation based 
on LVEF, but clinical echo methods have wide conﬁdence limits. Previous work has 
demonstrated superiority of 3D echo (3DE) over 2DE in heterogeneous subjects with 
wide ranging EFs. However, these results may not be extrapolated to the ischemic heart 
disease and heart failure (IHD-CHF) population in which the EF is signiﬁcantly depressed 
and is narrower in range. To advance this technique from validation to clinical application, 
it is necessary to document these improvements in representative patients. 
Methods: A total of 68 patients with a history of previous myocardial infarction (n=25) or 
heart failure (n=43) and an EF < 40% by routine clinical methods were recruited. Patients 
underwent 2DE, 3DE and cardiac magnetic resonance imaging (CMR) within 24 hours. 
EDV, ESV, and EF by 2DE and 3DE were compared by linear regression, Pearson’s 
correlation and Bland-Altman analysis to CMR. 
Results: The mean 3DE EDV and ESV measurements were 1.5 - 2.3 times our published 
normal values 
n=68
3D Echo vs. CMR Mean values r SEE Regression equation Bias Lower limits Upper limits
EDV (ml) 192 ± 80 0.96 8.7 y= 0.97x - 3.33 -8.8 -51.1 33.6
ESV (ml) 120 ± 74 0.97 5.1 y= 0.90x + 6.38 -6.35 -46.1 33.4
EF (%) 42 ± 15 0.90 2.6 y= 0.83x + 6.78 -0.40 -14.4 13.6
2D Echo vs. CMR Mean values r SEE Regression equation Bias Lower limits Upper limits
EDV (ml) 132 ± 56 0.89 11.9 y = 0.73x - 10.74 -64.98 -136.26 6.31
ESV (ml) 80 ± 52 0.94 5.65 y = 0.67x - 4.34 -46.04 -110.8 18.7
EF (%) 44 ± 16 0.76 3.87 y=0.68 x + 17.97 4.28 -17.53 26.0
Conclusions: 3DE performs with acceptable accuracy against CMR as a means of 
quantifying volumetric data in the IHD-CHF population in which the range of encountered 
EFs is narrow. 2) 3DE is superior to 2DE in this patient population with smaller 
underestimation of volumes, higher correlation and narrower limits of agreement when 
compared to CMR, thereby making it a highly practical imaging test for detection of high 
risk patients satisfying MADIT II criteria.
10:15 a.m.
839-8 Utility of Real-Time 3-D Echocardiography for 
Predicting Adverse Events in the MADIT-II Post-
Myocardial Infarction Patient Population
Ebere O. Chukwu, Aasha S. Gopal, Michael L. Friedman, Uzodinma R. Dim, Rena S. 
Toole, Jeanette McLaughlin, Stuart O. Schecter, Steven Greenberg, Joseph H. Levine, 
Nathaniel Reichek, St. Francis Hospital, Roslyn, NY, Stony Brook University, Stony 
Brook, NY
Background:Post-myocardial infarction patients with an EF of ≤ 30% are beneﬁted by 
a cardiac deﬁbrillator (ICD) by the MADIT II study. However, these patients are prone to 
signiﬁcant morbidity and mortality. We hypothesized that 3D echo (3DE) cardiac volume 
indices will be superior to clinical 2DE and EF alone for predicting adverse events in this 
population. 
Methods: We studied 28 patients (23M, age 70 ± 9) who met MADIT II criteria for ICD 
placement based on an EF ≤30% by 2DE, nuclear or cine-ventriculography; 25 had 
ICDs implanted. Subjects were followed up for 239 ± 73 days for adverse events (death, 
sustained VF/VT and ICD discharges) and receiver operator curves were obtained to 
determine the association between 3D LV volumes indices and adverse events. 
Results: Mean indexed end-diastolic (3DEDV) and end-systolic volumes (3DESV) were 
123 ± 25 and 92 ± 20 ml/m2 respectively with a mean 3D EF of 25 ± 4%. Two deaths 
occurred. The incidence of ICD discharge & sustained VT/VF was 29%. ROC curve 
analysis showed that 3DEDV (p = 0.009), 3DESV (p=0.03), and 2DESV (p=0.01), but not 
2DEDV (p = 0.09), 3DEF (p=0.5), and clinical EF (p = 0.40) were signiﬁcantly associated 
with adverse clinical events. 
Conclusions: 1) 3DE derived LV volume indices at time of ICD placement are superior 
to EF determined by routine clinical methods for predicting adverse events. 2) 3DE 
derived LV volume indices have greater discriminant power compared to 3D EF alone for 
predicting increased risk of death, ICD ﬁring and recurrent VF/VT within 6 months.
 
ORAL CONTRIBUTIONS
846 
Echocardiography: Tissue Imaging
Tuesday, March 14, 2006, 11:00 a.m.-12:30 p.m.
Georgia World Congress Center, Room B406
11:00 a.m.
846-3 Assessement of Intraventricular Asynchrony in Patients 
With Atrial Fibrillation Using Tri-plane Tissue Doppler 
Imaging
Soo-Jin Kang, Jung-Hyun Choi, Byung-Joo Choi, So-Yeon Choi, Myeong-Ho Yoon, 
Seung-Jea Tahk, Joon-Han Shin, Ajou University Medical Center, Suwon, South Korea
Background: Intraventricular asynchrony has been quantitatively assessed by tissue 
Doppler imaging (TDI). However, it has been only applicable to patients with sinus rhythm. 
We investigated the feasibility of tri-plane TDI for the analysis of synchronicity in patients 
with atrial ﬁbrillation (Af).
Methods: In 32 patients (52±12 years, EF 50±13 %) with Af, myocardial velocity curves of 
6-basal and 6-mid segments were simultaneously obtained by tri-plane TDI. Total 8 cardiac 
cycles were randomly selected. Time to peak systolic velocities (Ts) was measured and 
dyssynchrony index (Ds) was deﬁned as the standard deviation of Ts.of 12 LV segments. 
According to severity of asynchrony, group A (n=14) comprised patients with average of 
Ds ≥ 20 ms and group B (n=18) with < 20 ms. In the plot of individual estimates of Ds 
from 8 cycles against the average of Ds , the standard error of estimate represented the 
variability of Ds. The standard deviation of Ds in 8 cycles (Sd) was derived and coefﬁcient 
of variation (CoV) was calculated as [Sd / average of Ds].
Results: Variability of Ds in 8 different cycles was 7.2% of the mean (ﬁgure). CoV was 
0.19±0.06 and there was no signiﬁcant difference in CoV between group A and B (0.17± 
0.06 vs 0.20± 0.06, p=0.228).
Conclusions: By tri-plane TDI, quantitative analysis of asynchrony was feasible in patients 
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with Af. This data suggested that the TDI analysis of intraventricular asynchrony would be 
useful in heart failure patients with Af before and after cardiac resynchronization therapy.
11:15 a.m.
846-4 Myocardial Strain During Early Diastole Is Useful in 
Assessing Left Ventricular Early Diastolic Function: 
Comparison With Invasive Parameters
Kazuaki Wakami, Nobuyuki Ohte, Seiichirou Sakata, Genjirou Kimura, Nagoya City 
University Graduate School of Medical Sciences, Nagoya, Japan
Background: Myocardial peak systolic strain obtained using tissue strain imaging 
(TSI) has been acknowledged as a useful index of left ventricular (LV) systolic function, 
However, TSI during diastole for the evaluation of LV diastolic function is still controversial. 
Accordingly, we investigated whether peak early diastolic myocardial strain has relations 
with invasively obtained LV relaxation parameters.
Methods: Study subjects consisted of 22 patients who had no segmental LV wall motion 
abnormality collected from our data base of 230 patients underwent TSI and diagnostic 
cardiac catheterization on the same day. Twelve were atypical chest pain, 5 angina pectoris 
and the remainder of 5 was dilated cardiomyopathy. Early diastolic radial strain (% thinning 
from end-systole) was obtained on the posterior LV walls in the short-axis image. In cardiac 
catheterization using catheter-tipped micromanometer, a time constant tau of isovolumic 
relaxation and peak negative dP/dt were computed from LV pressure decay.
Results: A signiﬁcant correlation was observed between peak radial strain during early 
diastole and time constant tau (r=0.72, p<0.0001) and also found between peak strain 
during early diastole and peak negative dP/dt (r= -0.68, p=0.0003).
Conclusions: These ﬁndings indicate that one could evaluate LV early diastolic function 
using myocardial radial strain during early diastole. TSI is a promising non-invasive tool in 
assessing LV function not only in systole but also in diastole. 
11:30 a.m.
846-5 Subendocardial LV Strain Measurements During ATP 
Infusion
Kansei Uno, Katsu Takenaka, Kenichi Asada, Yoko Eto, Aya Ebihara, Toshihiro Morita, 
Kazuno Sasaki, Takako Komuro, Ryozo Nagai, University of Tokyo Hospital, Tokyo, Japan
Background: ATP (adenosine triphosphate) increases ﬂow in normal coronary artery 
about 2 to 3 times, but ﬂow remains unchanged or even decreased in stenotic coronary 
artery. A new method for measuring transmural myocardial strain gradient based on 
tissue Doppler imaging makes it possible to detect subendocardial ischemic damage. We 
assessed the hypothesis that subendocardial strain measurements during ATP infusion 
are useful for diagnosing coronary artery disease (CAD). 
Method: In 10 normal volunteers and 13 patients with CAD, LV short-axis views were 
recorded by tissue Doppler imaging at basal and papillary muscle levels before and 
during 5 min ATP infusion. Time-integration of the velocity data gave the displacement of 
the target myocardium toward the LV center, which was used to correct the target motion. 
Spatial differentiation of the displacement gave systolic strain. Subendocardial systolic 
strain was measured in the septal, inferior, posterior and lateral walls at rest (S1) and 
during ATP stress (S2) by using 3mm strain pitch and 5 parallel sample lines (width of 5 
mm). Fractional change in strain (S2-S1)/S1 was calculated. 
Results: ATP caused no signiﬁcant changes in heart rate (66±12 vs. 68±15), blood 
pressure (134±12 vs. 140±15), nor %FS (35±12 vs. 37±15). ATP did not induce any 
adverse event, chest discomfort, or apparent LV asynergy. Analyzable segments were 
298 out of 312 (95%). In all segments of normal subjects as well as in normal segments of 
CAD patients, ATP increased subendocardial strain signiﬁcantly (+33±7% and +32±8%). 
In contrast, segments that fed by signiﬁcantly stenotic coronary arteries showed no 
increase or even slight decrease during ATP infusion (0±0.5%). In patients who underwent 
PCI, (S2-S1)/S1 increased to normal level after PCI(-12±32% to +43±17%). Using 18% of 
strain increase by ATP as a cutoff value, the sensitivity and speciﬁcity to detect signiﬁcant 
CAD were 83% and 88%, respectively. 
Conclusion: ATP stress strain imaging is a useful novel method for making diagnosis 
of CAD, with the advantages of quantitative, objective, less time-consuming and less 
unpleasant compared to other stress test.
11:45 a.m.
846-6 Left Ventricular Torsion Is not Inﬂuenced by Acute 
Preload Change
Mi-Seung Shin, Eun-Ok Shim, Wook-Jin Chung, Kyu-Jin Oh, Joon-Seung Lee, In-Suk 
Choi, Eak-Kyun Shin, Gil Medical Center, Gachon Medical School, Incheon, South Korea
Background: Left ventricular (LV) torsion is considered as a good parameter of cardiac 
performance but is difﬁcult to measure. Also, dependency of LV torsion on the preload 
change is not clear. The purpose of this study is to investigate LV torsion change 
assessed by 2 dimensional ultrasound speckle tracking imaging method before and after 
hemodialysis in end-stage renal disease patients (ESRD).
Methods: We acquired basal and apical short-axis LV images in 22 patients (58 ± 11 years, 
12 males) with ESRD before and after hemodialysis. LV segmental rotation degree was 
measured using speckle tracking imaging method with a Vivid 7 ultrasound (GE Medical 
Systems). LV torsion was deﬁned as the difference between LV apical and basal rotation.
Results: Mean body weight change was 2.5 ± 0.8 kg. LV end-diastolic volume 
was decreased from 87.5 ± 48.3 to 76.6 ± 47.8 ml after hemodialysis (p < 0.05). LV 
ejection fraction was not signiﬁcantly changed after hemodialysis. LV apex rotated 
counterclockwise as viewed from the apex whereas the base rotated clockwise. LV 
segmental rotation degrees and LV segmental and global torsion were not signiﬁcantly 
changed after hemodialysis (table).
Conclusions: LV torsion is not inﬂuenced by preload change and can be used as a 
paramenter of cardiac performance without load dependency.
Left ventricular torsion before and after hemodialysis
LV Torsion (deg) Anteroseptal Anterior Lateral Posterior Inferior Septal Global
Pre-Hemodialysis 8.6 ± 2.7 8.9 ± 4.8 10.0 ± 6.4 9.7 ± 6.8 9.9 ± 5.3 9.2 ± 3.2 9.4 ± 4.2
Post-hemodialysis 8.3 ± 2.6 7.3 ± 4.3 9.2 ± 3.4 9.4 ± 2.4 10.4 ± 2.5 9.3 ± 2.1 9.0 ± 2.1
Noon
846-7 Delayed Diastolic Untwisting in Chronic Mitral 
Regurgitation
Takuya Hasegawa, Satoshi Nakatani, Hideaki Kanzaki, Haruhiko Abe, Masakazu 
Yamagishi, Masafumi Kitakaze, National Cardiovascular Center, Osaka, Japan
Background: A novel ultrasound speckle tracking imaging (STI) allows the noninvasive 
assessment of left ventricular (LV) torsional deformation. There have been few data on the 
clinical implication of twisting-untwisting in volume overloaded hearts.
Methods: We analyzed basal and apical LV short-axis images in 23 patients with chronic 
severe mitral regurgitation (MR) (ejection fraction, 67±6%, 56±12 years), and 23 normal 
subjects (56±13 years, p=ns) using STI (EchoPAC,GE). LV torsion was measured as the 
difference between basal and apical rotations at the peak (Θmax) and at the mitral valve 
opening (MVO)(ΘMVO). The time from QRS to the peak torsion corrected by the time from 
QRS to the aortic valve closure (AVC) was measured (C-TP-Θmax). Untwisting rate was 
calculated as (Θmax -ΘMVO)/ Θmax×100[%].
Results:Θmax was similar between patients with MR (7.7±3.4º) and normals (9.5±5.7º, 
p=ns). Untwisting preceded AVC in normal subjects, whereas systolic torsion extended 
to isovolumic relaxation time beyond AVC in MR (C-TP-Θmax 0.92±0.13 vs. 1.08±0.19, 
p<0.005). Untwisting rate was decreased in patients with MR (16±16% vs. 35±26%, 
p<0.005), and was inversely correlated with LV diastolic (r=-0.47, p<0.001) and systolic 
dimensions (r=-0.41, p<0.005), suggesting the effect of LV volume on untwisting.
Conclusions: Although peak torsion was similar, diastolic untwisting was delayed in MR 
patients compared to normal subjects. This delay may be due to volume overload and 
may impair diastolic relaxation.
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846-8 Tissue Doppler Is Superior to Conventional 
Echocardiography in the Diagnosis of Arrhythmogenic 
Right Ventricular Dysplasia/Cardiomyopathy
Kalpana Prakasa, Jianwen Wang, Darshan Dalal, Cynthia James, Crystal Tichnell, Hugh 
Calkins, Theodore Abraham, Johns Hopkins University School of Medicine, Baltimore, MD
Background: Arrhythmogenic Right Ventricular Dysplasia (ARVD) is a rare genetic 
cardiomyopathy characterized by ﬁbro fatty replacement of right ventricular myocardium 
leading to heart failure and arrhythmias. Early ARVD is challenging to diagnose with 
conventional echocardiography. We examined whether tissue Doppler echocardiography 
(TDE) was superior to conventional echocardiography for the diagnosis of ARVD. 
Methods: We prospectively imaged 30 ARVD patients (diagnosis conﬁrmed by Task Force 
criteria) and 30 age-matched healthy volunteers. Two blinded observers measured right 
ventricular outﬂow tract diameter (RVOT) and fractional area change (FAC). Similarly, peak 
systolic (RVS) and tissue displacement (RVD) were measured in the basal RV free wall. 
Results: RVS (6.4±2.2 cm/s vs. 9±1.6cm/s, p<0.0001) and RVD (3.7±5.8mm vs. 
18.7±3.5mm, p<0.0003) were signiﬁcantly lower in ARVD compared to controls, 
respectively. Sensitivity and speciﬁcity was 67% and 89% for RVS, 77% and 71% for RVD, 
53% and 93% for RVOT and 47% and 83% for FAC. Receiver Operating Characteristic 
was as follows: RVS (AUC=0.83, p<0.0001), RVD (AUC=0.77, p=0.002), RVOT 
(AUC=0.73, p=0.01) and FAC (AUC= 0.61, p=0.26). Inter and intra observer agreement 
for TDE parameters was high. 
Conclusion: TDE is superior to conventional echocardiography in diagnosing ARVD. 
TDE may have incremental value over conventional echocardiography in assessment of 
patients with suspected ARVD.
POSTER SESSION
1016 
Contrast Echocardiography: Part II
Tuesday, March 14, 2006, 12:30 p.m.-4:00 p.m.
Georgia World Congress Center, Hall B1
Presentation Hour: 12:30 p.m.-1:30 p.m.
1016-33 Effects of Transcranial Ultrasound and Intravenous 
Microbubbles on Blood Brain Barrier Permeability
Thomas R. Porter, Feng Xie, Michael D. Boska, Mariano G. Uberti, John Lof, Jeane M. 
Tsutsui, University Of Nebraska Medical Center, Omaha, NE
Background: Metabolic storage disorders in the brain are currently incurable because 
potentially effective treatments cannot cross the blood brain barrier (BBB). Transiently 
altering BBB permeability may be a safe method of treating these disorders. Since 
ultrasound (US) induced microbubble destruction can transiently altering capillary 
permeability, we tested the feasibility of transcranial US and intravenous (IV) microbubbles 
to transiently alter BBB permeability. 
Methods: We applied 1 MHz pulsed wave US at 2.0Watts/cm2 across the temporal bone 
following IV injections of perﬂuorocarbon microbubbles (PESDA) in 8 pigs or saline in 7 
pigs. Total US exposure was 30 minutes.Magnetic resonance echo planar images (TE=90 
ms, TR=3 Sec) were performed in four pigs with IV Gadolinium (Gd) at 30, 60, 90, and 
120 minutes following insonation, and Gd leakage into brain parenchyma dynamically 
measured at each time point. Evan’s blue (EB) was given in all pigs at 120 minute to also 
quantify extravasation. 
Results: Spectrophotometric analysis showed that IV PESDA and US produced a small, 
signiﬁcant increase in EB extravasation (p<0.01 compared to US alone). Retained Gd signal 
intensity within parenchyma of the insoniﬁed side was ﬁrst observed at 60 minutes following 
US and PESDA which persisted at 90 and 120 minutes following insonation (Figure). 
Conclusions: PESDA and transcranial US can increase BBB permeability. This may be a 
safe non-invasive method of achieving drug or gene delivery across the BBB. 
1016-34 A Novel Double-Shelled Microsphere Targeted to 
Leukocyte Adhesion Molecules Adheres to Inﬂamed 
Microcirculation in Vivo
Shivani Bowry, Sevgi Kilic, Jianjun Wang, Joan Gretton, Susanne Ottoboni, William 
R. Wagner, Flordeliza S. Villanueva, University of Pittsburgh, Pittsburgh, PA, POINT 
Biomedical Corp., San Carlos, CA
Background: We have previously performed molecular ultrasound (US) imaging using 
perﬂuorocarbon gas-ﬁlled lipid microspheres (µSPHs) conjugated to ligands that bind to 
speciﬁc endothelial epitopes. Currently, the number of µSPHs adhering to their targets in 
vivo is relatively low, resulting in suboptimal signal to noise ratios. Because the strongest 
acoustic signal is produced by non-linear imaging methods that cause rapid µSPH 
destruction, a µSPH that dissipates quickly with US may have advantages for molecular 
imaging. We investigated in vivo adhesion of a new µSPH targeted to leukocyte adhesion 
molecules and engineered to disrupt quickly in an US ﬁeld. 
Methods: Inﬂamed cremaster muscle of 8 anesthetized Wistar rats was exteriorized for 
ﬂuorescent intravital microscopy 4 hrs after intrascrotal 5µg TNF∝. µSPHs (diameter 
2.7±1.0 µm) consisted of nitrogen gas encapsulated by a double shell made of a polymer 
on the inner layer (ﬂuorescent) and biotinylated albumin on the outer layer. This design 
enables gas containment during circulation while allowing rapid destruction and gas 
dissolution in response to US. Non-speciﬁc IgG control (µSPHCTL) or monoclonal antibody 
against intercellular adhesion molecule-1 (µSPHICAM) or vascular adhesion molecule 
(µSPHVCAM) was conjugated to the shell using biotin-avidin chemistry. Each rat received 1 
i.v. injection (1 x 108 µSPHs), and the number of adherent µSPHs was counted in 20-35 
random ﬁelds. 
Results: TNF∝ caused abundant leukocyte venular adhesion, conﬁrming inﬂammation 
in our model. µSPHVCAM adhesion (10±3/ﬁeld, n=2 rats) was greater than that of µSPHCTL 
(1±0/ﬁeld, n=2, p<0.04). There was greater adhesion of µSPHICAM (3±1/ﬁeld, n=4) 
compared to µSPHCTL (p<0.05). Adhesion was predominantly venular in location. 
Conclusions: A novel adhesion molecule-targeted double-shell nitrogen gas µSPH has 
been designed that adheres to inﬂamed microcirculation in vivo. A µSPH that couples 
in vivo stability with ease of US disruption may confer distinct advantages to molecular 
imaging at high mechanical index, and ultimately improve the limited sensitivity of current 
US imaging methods for detecting µSPH adhesion events.
1016-35 Improved Visualization of Thrombus Using tPA-
Encapsulated Echogenic Liposomes
Kyle D. Buchanan, Susan D. Tiukinhoy-Laing, ShaoLing Huang, Devang S. Parikh, 
Melvin E. Klegerman, Robert C. MacDonald, David D. McPherson, Feinberg School of 
Medicine, Northwestern University, Chicago/Evanston, IL
Background: We have developed echogenic immunoliposomes (ELIP) that can 
encapsulate tissue plasminogen activator (tPA-ELIP) for targeted delivery. tPA has been 
shown to bind to the ﬁbrinogen αC domain with high afﬁnity. The aim of this study was to 
evaluate the speciﬁc highlighting of thrombus/blood clots to demonstrate drug localization 
using tPA-ELIP.
Methods: tPA was incorporated into ELIP during development. Whole porcine blood clots 
were incubated with PBS (control), 5 mg of ELIP, or 5 mg of tPA-ELIP in a 24-well plate for 
5 mins. Clots were washed and imaged using a 3.5 MHz transvascular ultrasound probe. 
Echogenicity was quantiﬁed using computer-assisted videodensitometry and reported as 
mean gray scale values (MGS). Two blinded echocardiographers ranked differences in 
brightness (scale of 1-5) of the treated clots compared to control.
Results: tPA-ELIP effectively highlighted clots. MGS of clots treated with control, ELIP, 
and tPA-ELIP were 14.2±0.7, 21.2±9.0, and 32.3±2.4, respectively (n=3; p<0.05). Clots 
treated with tPA-ELIP had >50% increase in MGS compared to unloaded ELIP, and 
>120% increase compared to control. Visualization of the clot improved, with a mean 
echogenicity rank of 4.2±0.8 for tPA-ELIP, compared to unloaded ELIP (2.5±1.2) and 
control (1.8±0.8) [p<0.05].
Conclusion: We have demonstrated highlighting of whole blood clots using tPA-ELIP. 
This agent retains lytic activity, and has potential for site-speciﬁc drug delivery as well as 
highlighting of the thrombus site.
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1016-36 Novel Transthoracic Triplane-Echocardiography 
With Contrast Agent Improves the Accuracy of Left 
Ventricular Volume Measurements: A Comparison With 
Magnetic Resonance Imaging
Karol Miszalski-Jamka, Giso von der Recke, Christoph Hammerstingl, David Hardung, 
Jan Schnapauff, Harald Schmidt, Bernhard Saxler, Heyder Omran, St.-Marien-Hospital, 
Bonn, Germany
Background: Transthoracic two-dimensional echocardiography (2D-ECHO) is the most 
commonly used imaging modality for left ventricular volume measurements (LVVMs) but 
its accuracy is limited due to geometrical assumptions. We evaluated a novel triplane-
echocardiography (TRI-ECHO) with and without intravenous contrast injection to 
standard clinical 2D-ECHO versus cardiac magnetic resonance (CMR) for determination 
of LVVMs.
Methods: Digital harmonic echocardiographic standard imaging by means of the 
standard and new triplane-transducer before and after intravenous contrast injection 
was performed in 109 consecutive patients referred for CMR. Meticulous care was taken 
to avoid foreshortening. CMR multiple (10-12) short axis sections of left ventricle were 
performed with a 1,5 T scanner by an independent blinded experienced observer. LVVMs 
were calculated ofﬂine by the method of discs and software provided by the triplane-
transducer’s producer.
Results: All echocardiographic methods underestimated left ventricle volumes versus 
CMR. Bland-Altman analysis revealed clinically signiﬁcant bias in differences between 
2D-ECHO, TRI-ECHO without and with contrast agent versus CMR (enddiastolic volume: 
36,8%; 28,6% and 12,3%; endsystolic volume: 33,5%; 29,9% and 13,0%; respectively). 
The underestimation and 95% limits of agreement were the smallest for both TRI-ECHO 
methods and narrowed signiﬁcantly after contrast injection. Correlations versus CMR 
measurements were good for 2D-ECHO and very good for both TRI-ECHO methods. 
Ejection fraction from 2D-ECHO, TRI-ECHO without and with contrast agent differed 
by ≥10% (original units) versus CMR in 24, 18 and 5 patients, respectively. Compared 
with 2D-ECHO, TRI-ECHO lowered the feasibility for LVVMs from 92% to 87% but it was 
increased to 100% after contrast injection.
Conclusions: Compared to standard transthoracic technique triplane-echocardiography 
signiﬁcantly improves accuracy of LVVMs and is even more accurate when adding an 
intravenous contrast agent.
1016-37 Incremental Value of Quantitative Analysis of 
Myocardial Perfusion in Dobutamine and Adenosine 
Stress Real-Time Perfusion Echocardiography
Ingrid Kowatsch, Jeane M. Tsutsui, Altamiro F. Osório, Augusto H. Uchida, Gilberto A. 
Marchiori, Luiz A. César, Eulogio M. Martinez-Filho, Jose A. Ramires, Wilson Mathias, 
Jr., Heart Institute (InCor)- University of Sao Paulo Medical School, Sao Paulo, Brazil
Real-time perfusion echocardiography (RTPE) is a new technique that allows the analysis 
of myocardial perfusion (MP). We determined the value of quantitative MP over clinical 
data, electrocardiography (ECG), wall motion (WM) and visual analysis of MP by RTPE 
during dobutamine and adenosine stress. Methods: 54 patients underwent effective 
stress RTPE and quantitative coronary angiography within 30 days. RTPE was performed 
using continuous infusion of contrast with ﬂash-replenishment technique. Myocardial 
blood ﬂow was obtained as: [(plateau acoustic intensity in the myocardium/cavity) x 
microbubble velocity]/tissue density.
Results: Accuracy of ECG, WM, MP and quantitative MP for detecting coronary artery 
disease (CAD) during dobutamine were 61%,76%,76% and 80%, and adenosine were 
70%,70%,76% and 80%. Quantitative MP had incremental diagnostic value over clinical, 
ECG and WM during dobutamine (χ2 from 23 to 28; p<0.001). During adenosine, qualitative 
MP added incremental value over all variables (χ2=27; p=0.01). Quantitative MP further 
increased the likelihood of CAD (χ2=59; p<0.001) (Figure). Conclusion:Quantitative MP 
provides incremental diagnostic information over clinical, ECG, WM, and qualitative MP 
during dobutamine and adenosine stress RTPE.
1016-38 Comparison of Continuous Infusion Versus Bolus 
Injection of Intravenous Microbubbles in Detecting 
Myocardial Perfusion Defects During Dobutamine 
Stress Echocardiography
Feng Xie, Thomas R. Porter, Heidi Mahrous, Saul Kalvaitis, Edward O’Leary, University 
of Nebraska Medical Center, Omaha, NE
Background: Real time perfusion imaging (RTPI) during dobutamine stress 
echocardiography (DSE) has been performed with both small intravenous (IV) bolus 
injections (BI) as well as a continuous infusion (CI) of ultrasound contrast agents. Both 
techniques can assess myocardial blood volume changes but a CI has the added 
advantage of detecting changes in myocardial blood ﬂow. The purpose of this project was 
to compare the ability of perfusion determined with IV BI versus a CI to detect coronary 
artery disease during DSE. 
Methods: We compared the independent assessment of perfusion and wall motion in 335 
consecutive patients who underwent DSE with RTPI and quantitative angiography using 
either an IV BI (n= 249 patients) or IV CI (n= 86 patients). For IV BI, myocardial contrast 
enhancement was analyzed during the washout of either Optison (0.2-0.3 ml bolus) or 
Deﬁnity (0.1 ml bolus). IV CI was performed with 3 % Deﬁnity visually analyzing myocardial 
contrast replenishment and plateau intensity following high mechanical index impulses.
Results: Mean age of patients in the IV BI group was 60±12years, while it was 59±13 
years for IV CI. Perfusion imaging had higher sensitivity and accuracy than wall motion 
when using either BI or CI (Figure). However, sensitivity and accuracy of perfusion 
analyzed with BI versus CI of contrast agents were not different. 
Conclusions: For RTPI during DSE, the sensitivity and accuracy of myocardial perfusion 
analysis determined visually with a BI is similar to a CI of contrast agents.
*p<0.01 compared to WM
BI WM BI RTPI CI WM CI RTPI
Sensitivity 64% 97%* 73% 97%*
Accuracy 66% 85%* 63% 75%
 
1016-39 Exogenous Adenosine Triphosphate Disodium During 
Primary Percutaneous Coronary Intervention Preserves 
Microvascular Integrity and Left Ventricular Function in 
Patients with Acute Myocardial Infarction Regardless of 
Antecedent Angina
Tadamichi Sakuma, Takehito Tokuyama, Toshiharu Oka, Kentaro Miura, Ken Ishibashi, 
Takenori Okada, Masaya Ohtsuka, Mamoru Toyofuku, Hidekazu Hirao, Yuji Muraoka, 
Hironori Ueda, Yoshiko Masaoka, Yasuhiko Hayashi, Akane Foundation Tsuchiya 
General Hospital, Cardiovascular Center, Hiroshima, Japan, Hiroshima University, 
Hiroshima, Japan
Background: Antecedent angina (AA) protects microvascular integrity via preconditioning 
effects. Adenosine also concerns to them during repetitive ischemia mainly prior to the 
onset of acute myocardial infarction (AMI). However, it has remained unknown whether 
exogenous adenosine triphosphate disodium (ATP) also contributes to the reduction in 
infarct size even in patients (pts) with AMI in whom no AA was observed prior to primary 
percutaneous coronary intervention (PCI).
Methods: One hundred forty ﬁve consecutive pts with ﬁrst anteroseptal AMI were 
enrolled, in whom total occlusion on proximal left anterior descending coronary artery was 
conﬁrmed, and primary PCI was successfully performed within 12 hours after symptom 
onset. ATP at a dose of 150 µg/kg/min was infused intravenously for one hour during PCI 
in 58 of those pts (Group I). In other 87 pts, normal saline was administrated during PCI 
(Group II). Left ventriculography was carried out shortly before as well as at 6months after 
primary PCI. Risk area for AMI was deﬁned as an asynergic region on echocardiography 
prior to PCI. No-reﬂow size was determined as no-reﬂow area normalized by initial risk 
area at 2weeks after PCI using 1.5-harmonic myocardial contrast echocardiography with 
intravenous levovist. AA was deﬁned as greater than one episode of transient chest pain 
which occurs within 24hours before onset of AMI.
Results: AA was documented in 38 in Group I and 50 in Group II. 50% ST-segment 
resolution (56*, 53*, 47, 41(%); AA with ATP (n=38), no AA with ATP (n=20), AA without ATP 
(n=50), no AA without ATP (n=37) in these orders; shown as mean (%);* indicates p<0.05 in 
comparison to the group without AA as well as ATP), no-reﬂow size (19*,23*,32,38(%)), left 
ventricular ejection fraction (62*,58*,53,51(%)), left ventricular regional wall motion using 
centerline method (-1.29*,-1.36*,-1.96*,-2.29; indicated by SD/chord) and left ventricular 
end-diastolic volume (84*,89*,101,109(ml)) at 6months after PCI were better in pts with AA 
and/or ATP. These indices were similar in 4groups on day 0.
Conclusions: Exogenous ATP during primary PCI preserves microvascular integrity and 
left ventricular function in AMI pts regardless of AA.
1016-40 Transient ST-Segment Depression Only During 
Paroxysms of Atrial Fibrillation in Patients Without 
History of Coronary Artery Disease. What Non-invasive 
Test to Unmask Severe Underlying Coronary Artery 
Disease?
Aris E. Androulakis, Constantinos Aznaouridis, Constantina Aggeli, George Roussakis, 
Athanasios Kartalis, Pavlos Stougiannos, Polychronis Dilaveris, Dimitrios Chrissos, 
Christodulos Stefanadis, Ioannis Kallikazaros, Hippokration Hospital, Athens, Greece, 
Athens University Medical School, Athens, Greece
Background: Sometimes paroxysmal atrial ﬁbrillation (PAF) presents with ischemic ECG 
changes during the insult while the resting ECG during sinus rhythm is normal. Despite the 
extended medical literature, very little is known about the relation of PAF with signiﬁcant 
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coronary artery disease (CAD) of an occult course, without typical symptoms or relative 
history in otherwise normal individuals presenting with the aforementioned features. We 
prospectively sought to identify any clinical factors as well as the best stress-test to non-
invasively discriminate patients (pts) with severe underlying CAD from those without.
Methods: During the last 3.5 years, pts presenting ischemic ST-segment changes 
only during PAF, were thoroughly evaluated. Pts with acute coronary syndromes or 
any profound cardiac disorder were excluded. Those who accepted to undergo within 3 
months the following studies: cardiac and carotid ultrasonography, treadmill stress test 
(TST), thallium-201 cardiac scintigraphy (TMS), myocardial contrast dobutamine stress-
echo (MCE) and coronary arteriography, comprised study pts.
Results: In this ongoing study, 78 pts (40 M, 38 F) aged 65.3±7.8 years were studied 
so far. Severe CAD was detected in 26 (33.3%). Clinical judgment for the presence of 
CAD was accurate in less than 50% of cases. In multivariate analysis cigarette smoking 
(57.7% vs. 21.2%), mitral valve annular calciﬁcation (53.8% vs. 21.2%), left ventricular 
hypertrophy (88.5% vs. 69.2%), and carotid IMT>0.85mm were independent predictors 
for CAD (p<0.05). The relative sensitivity and speciﬁcity of TST, TMS and MCE for the 
diagnosis of CAD were 73.9/54.5%, 84.6/57.7% and 92.3/89.4% respectively.
Conclusions: These ﬁndings suggest that in this not so rare category of patients, MCE is 
the best non-invasive method to diagnose CAD. If MCE is not available, a negative TMS 
seem to effectively abandon the need for further studies. While these tests also provide 
functional data about myocardial perfusion, they might be considered as the ﬁrst choice 
in the management of these pts regarding their risks from CAD.
1016-41 High Resolution Myocardial Perfusion Imaging in Mice 
by Microbubble Depot and Delayed Opaciﬁcation
Beat A. Kaufmann, Carolyn Z. Behm, Alexander L. Klibanov, Miles Lankford, Brent A. 
French, Jonathan R. Lindner, University of Virginia, Charlottesville, VA, Oregon Health 
Sciences University, Portland, OR
Background: The ability to assess myocardial perfusion in mice is important for 
studying models of disease. Myocardial contrast echocardiography (MCE) in mice at 
high frequencies (>10 MHz) has been limited due to low signal generation, need for high 
contrast doses and severe cavity attenuation. We developed a method to assess murine 
myocardial perfusion by microbubble (MB) depot after pulmonary shunt transit.
Methods: Intrapulmonary shunting in mice was determined by IV injection of 15 µm 
ﬂuorescent microspheres and myocardial digestion. MCE with lipid-shelled MB was 
performed in mice at 30 MHz (Vevo 770). Acoustic intensity (AI) from the anterior 
myocardium was measured 10 s and 10 min after IV injection of MB. MCE was repeated 
after separation of MB into large and small size fractions (3.5 vs 0.1 % of population 
>5 µm). MCE in complement-depleted mice was used to determine the mechanism of 
retention at 10 min (lodging versus complement-mediated attachment). In 5 mice, MCE 
was performed 24-48 hrs after LAD ligation and defect was compared to ﬂuorescent 
nanosphere distribution on ex-vivo epi-illumination.
Results: Fluorescent microsphere injections detected a pulmonary shunt fraction of 3-5% 
for 15 µm particles. After IV injection of non-separated MB, strong LV cavity enhancement 
at 10 s produced complete attenuation of the posterior wall, with near complete clearance 
by 10 min. However, anterior myocardial AI was similar at 10 s and 10 min (18±11 vs 
14±3, p=ns), indicating that late MB accumulation results in similar tissue concentration 
to that when blood pool concentration is high. Anterior AI at 10 min was greater for large 
vs small size populations (28±6 vs 2±3, p<0.001). Complement depletion resulted in 
minimal and non-signiﬁcant decreases in AI at 10 min for all MB preparations. In mice with 
infarction, MCE defect size 10 min after MB injection was similar to that by ﬂuorescent 
nanospheres.
Conclusions: The presence of intrapulmonary shunts in mice permits the lodging of 
large microbubbles in the myocardial microcirculation and strong signal enhancement. 
Delayed opacifation can be used to spatially assess perfusion of the entire heart at a time 
when attenuation from MB in the LV cavity have cleared.
1016-42 Interactive Computer Detection of Nonperfused 
Myocardial Area in Attenuated Harmonic Contrast 
Images
Shiro Yoshifuku, Shigao Chen, Eileen M. McMahon, Izuru Ochiai, Akiko Yoshikawa, 
Josef Korinek, Marek Belohlavek, Mayo Clinic College of Medicine, Rochester, MN
Background: Attenuation of radiofrequency (RF) signals limits the use of contrast 
echocardiography. Harmonic to Fundamental Ratio (HFR) of the RF signals compensates 
for attenuation. We tested whether HFR analysis measures the left ventricular (LV) 
nonperfused area under simulated experimental attenuation. 
Methods: RF image data from short axis systolic projections were obtained from 11 
open-chest dogs with left anterior descending or left circumﬂex coronary artery occlusion 
followed by left-atrial bolus of Optison. Clinical attenuation was simulated by silicon pads 
interposed between the epicardial surface and the transducer and calibrated to induce 
mild (7 dB) and severe (14 dB) reduction of the backscattered RF signals. HFR values 
were calculated for each image pixel for 0 dB, 7 dB, and 14 dB attenuation conditions and 
reproducibly showed “perfused area” and “nonperfused area”. A reference nonperfused 
area was obtained by perfusion defect delineation in high-quality contrast scans. 
Results: Correlation of the HFR-detected and reference areas was for 0 dB: R = 0.89 
(Figure A), for 7 dB: R = 092 (Figure B), and for 14 dB: R = 0.87 (Figure C); the mean 
difference was < 0.3 pixels (negligible) in all 3 attenuation settings. 
Conclusions: Attenuation compensation by our HFR method allows precise 
measurement of myocardial perfusion defect area in contrast scans with simulated high 
levels attenuation.
 
1016-43 Effect of Non-critical Coronary Stenosis, Adenosine, 
and Dobutamine on Phasic Changes in Myocardial 
Blood Volume
Marco Pascotto, Elizabeth Le, Ananda R. Jayaweera, Jiri Sklenar, Mussafez Celebi, 
Sanjiv Kaul, Oregon Health and Sciences University, Portland, OR
Background: Although the effect of non-critical coronary stenosis, adenosine, and 
dipyridamole on coronary and myocardial blood ﬂow have been studied, their effects on 
the cardiac contraction-induced phasic changes in myocardial blood volume (MBV) are 
not known.
Methods: Myocardial contrast echocardiography (MCE) was performed in 9 open-
chest dogs. Microbubbles were administered during continuous infusion and myocardial 
backscatter at every 20 cardiac cycles after bubble destruction at the peak of the R 
wave. The imaging trigger moved repeatedly so as to prolong the pulsing interval by an 
additional 30 ms each time until the next R wave was reached. Each measurement was 
normalized to that in the left ventricular cavity. These measurements were repeated after 
placement of non-critical stenosis, 10 microgr kg-1 min-1 of intracoronary adenosine, and 
20 microgr kg-1 min-1 of intravenous dobutamine. Regional function was also measured 
at each stage by Strain echo.
Results: At baseline, the lowest and highest MBV were noted in mid-systole (13.1±2.3%) 
and mid-diastole (20.4±1.5%). While the lowest value did not change with stenosis 
(15.9±3.3%, p=NS), the highest increased (24.8±4.6%, p<0.03) because of compensatory 
arteriolar dilation. Both lowest and highest values increased with adenosine (20.9±6.5%, 
p<0.05, and 29.7±7.0%, p<0.01) and dobutamine (20.5±60, p<0.05 and 32.1±5.5%, 
p<0.01) probably from arteriolar dilation in the former and capillary recruitment in the 
latter. Regional function increased only with dobutamine.
Conclusions: Non-critical coronary stenosis, intracoronary adenosine, and intravenous 
dobutamine, all affect cardiac contraction-induced phasic changes in MBV. While a non-
critical coronary stenosis increases MBV only in mid-systole, adenosine and dobutamine 
increase MBV in both systole and diastole. In the presence of stenosis and adenosine 
these changes are independent of regional function.
1016-44 Adenosine Stress Myocardial Contrast Perfusion 
Imaging: Comparison With Radionuclide SPECT
Thomas R. Porter, Heidi Mahrous, Feng Xie, J. Hankins, Edward O’Leary, University of 
Nebraska Medical Center, Omaha, NE
Background: Although adenosine is routinely used with radionuclide imaging (SPECT) 
to detect myocardial perfusion abnormalities (MPA), higher resolution real time perfusion 
echocardiography (RTPE) has the potential to improve coronary artery disease detection 
by identifying subendocardial MPA that could go undetected with SPECT. The purpose 
of this study was to compare RTPE adenosine stress with conventional radionuclide 
imaging (SPECT) in detecting coronary artery disease. 
Methods: In 40 patients, RTPE was performed with an intravenous infusion of 3% 
Deﬁnity (Bristol Myers Squibb) at rest and during a 140 u/kg/min adenosine (Fujisawa, 
Inc) infusion using Contrast Pulse Sequencing (Siemens Acuson Sequoia). A dual 
isotope radionuclide SPECT study was performed simultaneously. Perfusion with 
RTPE was assessed by an independent reviewer who examined the rate of myocardial 
contrast replenishment following a high mechanical index (MI)impulse. Replenishment 
was considered abnormal if a subendocardial defect was observed in any coronary 
artery territory (CAT) that persisted for more than two seconds following the high MI 
impulse. Quantitative coronary angiography (QCA) was utilized to evaluate CATs where 
disagreement between the two techniques existed. 
Results: Of the total 120 CAT analyzed, there were 23 inducible defects with RTPE, and 
26 by SPECT. Overall agreement between SPECT and RTPE was 88% (Kappa=0.63). 
However, subendocardial defects were seen in ﬁve CAT’s that were normal by SPECT, all of 
which were conﬁrmed to have a >50% diameter stenosis subtending this territory at QCA.
Conclusions: Although there is good agreement between SPECT and RTPE during 
adenosine stress imaging, the higher resolution of RTPE may permit the detection of 
subendocardial defects that are not resolvable with radionuclide imaging.
ACC_2006_3_DiagnosticTest A.indd   151 1/4/06   6:03:05 PM
152A ABSTRACTS - Diagnostic Testing JACC February 21, 2006
D
ia
gn
os
ti
c 
Te
st
in
g
1016-45 Can Nornal Myocardial Perfusion During Dobutamine 
Stress Echocardiography Predict a Good Long Term 
Prognosis in Women?
Melda S. Dolan, Michelle Bierig, Swathy Kolli, Faheem Ahmed, Samer Kassar, Jeanette 
St. Vrain, Bernard Chaitman, Arthur J. Labovitz, St Louis University Hospital, St.Louis, MO
Background: Dobutamine Stress Echocardiography (DSE) is widely used in the 
evaluation of suspected coronary artery disease. However the long term prognostic value 
of a normal myocardial perfusion during Dobutamine Stress Echocardiography in women 
has not been studied widely.
Methods: We therefore prospectively studied one hundred thirty four Dobutamine 
Stress Echocardiography studies in female patients. Of these 114 Dobutamine Stress 
Echocardiography were negative for ischemia with respect to myocardial perfusion. 
Cardiac risk factors and cardiac events ( cardiac death, myocardial infarction, congestive 
heart failure, angina, revascularization ) were identiﬁed.
Results: Mean age group was 56±14 years. Mean followup was 17.6 months ( 3 to 21months 
). Risk factors include hypertension (49%); hyperlipidemia (32%); diabetes mellitus (14%); 
smoking (19%); previous coronary artery disease (21%). There was one noncardiac death 
and one non fatal myocardial infarction. One patient underwent revascularization within 
18 months. There were 3 readmissions after DSE; one female patient for chest pain but 
no intervention; two female patients for congestive heart failure. The myocardial infarction 
risk was 0.15% and cardiac death risk in this female population with negative Dobutamine 
Stress Echocardiography for ischemia based on normal myocardial perfusion was zero. At 
21 months 99% of the population was free of revascularization by Kaplan-Meyer analysis. 
The risk of revascularization was 0.1% per year for female patients with normal myocardial 
perfusion during Dobutamine Stress Echocardiography.
Conclusions: A normal myocardial perfusion during Dobutamine Stress Echocardiography 
in women can be used as a predictor for good long term prognosis.
1016-46 Quantitative Assessment of Regional Left Ventricular 
Wall Motion From Real-Time 3D Echocardiography: 
Effects of Dual-Triggered Contrast Enhancement Tested 
Against Magnetic Resonance
Cristiana Corsi, Patrick Coon, Sascha Goonewardena, Lynn Weinert, Tamar S. 
Polonsky, Lissa Sugeng, Enrico G. Caiani, Claudio Lamberti, Roberto M. Lang, Victor 
Mor-Avi, University of Chicago, Chicago, IL, University of Bologna, Bologna, Italy
Background: In patients with poor acoustic windows, the accuracy of left ventricular 
(LV) volume quantiﬁcation by real-time 3D echocardiography (RT3DE) is improved by 
contrast enhancement when used with selective dual triggering at end-systole (ES) and 
end-diastole (ED) to avoid excessive bubble destruction. We studied the effects of this 
acquisition strategy on the accuracy of quantitative assessment of regional wall motion 
(RWM), using cardiac magnetic resonance (CMR) as a reference. 
Methods: CMR images (GE 1.5T) of the left ventricle (5-9 short-axis slices) and RT3DE 
datasets (Philips 7500) were obtained in 20 patients. In 14/20 patients with suboptimal 
endocardial deﬁnition, image acquisition was repeated with contrast enhancement (Deﬁnity, 
1.3 ml in 50 ml saline, iv drip) and dual triggering at end-systole and end-diastole. CMR 
images were analyzed using commercial software (MASS Analysis) to semi-automatically 
detect endocardial contours, segment the ventricle (6 segments per slice) and obtain 
reference values for RWM in each segment. RT3DE datasets were analyzed using custom 
software designed to semi-automatically reconstruct and segment the endocardial surface 
(3 levels, 6 segments per level) and calculate RWM values. These values were compared 
with CMR using linear regression and Bland-Altman analyses. To allow these comparisons, 
CMR-derived RWM data were “resliced” into 3 levels using weight coefﬁcients. 
Results: In 6/20 patients with good endocardial deﬁnition, RT3DE values of RWM 
correlated well with CMR (r=0.74) with a small bias (-1.0 mm). In the remaining 14 patients, 
analysis of non-enhanced RT3DE datasets yielded lower correlation with CMR (r=0.59) 
and a slightly greater bias (-1.4 mm). The agreement with CMR improved signiﬁcantly 
(r=0.72, bias 1.1 mm) with dual-triggered contrast enhancement. 
Conclusions: The agreement between RT3DE and CMR values of RWM is directly related 
to the quality of endocardial deﬁnition in the RT3DE datasets. In patients with poor acoustic 
windows, dual triggered contrast enhancement improves the accuracy of RWM quantiﬁcation 
to a level similar to that noted in patients with good endocardial visualization without contrast.
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1017-1 Success of Surgical Left Atrial Appendage Occlusion 
Techniques Assessed by Transesophageal 
Echocardiography
Anne S. Kanderian, A. Marc Gillinov, Gosta B. Pettersson, Allan L. Klein, Cleveland 
Clinic Foundation, Cleveland, OH
Background: Atrial ﬁbrillation is a major risk factor for stroke, and up to 90% of clots 
in the left atrium (LA) originate in the left atrial appendage (LAA). With LAA occlusion, 
theoretically, the stroke rate should decrease. Varying success rates of complete occlusion 
are reported. The aim of this study is to determine the success rates of different surgical 
techniques associated with LAA occlusion by transesophageal echocardiography (TEE).
Methods: 134 patients who underwent surgical LAA occlusion from 1993-2004 had a 
TEE 2 weeks to 9 years after surgery. Measurements include color Doppler ﬂow in the 
LAA, and presence of thrombus. Incomplete occlusion is deﬁned as patent LAA (by 2D), 
residual LAA remaining (partial ligation), or presence of ﬂow in the LAA (assessed by 
color Doppler). Categorical variables were compared using Fisher exact test.
Results: LAA occlusion was performed by excision in 21 patients (14.9%), suture in 76 
pts (54.6%) and by staple in 35 pts (24.8%). Incomplete LAA occlusion occurred in 2/21 
pts with excision (p<0.001), 55/76 pts with suture (p=0.003) and 23/35 pts with staple 
(p=0.55). Table 1.
Conclusions: Excision appears to be the most successful surgical LAA occlusion 
technique. There is a higher prevalence of incomplete LAA occlusion with suture (72.4% 
of which most have ﬂow in LAA), and with staple (65.7% of which most have residual LAA) 
techniques. Further studies are needed to determine whether these different surgical 
approaches are equally efﬁcacious at reducing stroke.
Left Atrial Appendage Occlusion
Patent 
LAA n, 
(%)
Residual 
LAA n, (%)
Flow in 
LAA n, (%)
Total 
Incomplete 
Occlusion 
n, (%)
LAA 
thrombus 
n, (%)
LA 
thrombus 
n, (%)
Excision 0 (0%) 2 (9.5%) 0 (0%) 2 (9.5%) 0 (0%) 2 (9.5%)
Suture 6 (7.9%) 7 (9.2%) 42 (55.3%) 55 (72.4%) 45 (59.2%) 3 (3.9%)
Staple 3 (8.6%) 16 (45.7%) 4 (11.4%) 23 (65.7%) 23 (65.7%) 2 (5.7%)
 
1017-2 Warfarin Therapy Initiated Before Transesophageal 
Echocardiography Detected Left Atrial Thrombus Is 
More Beniﬁcial Than When Started After
Xuedong Shen, Huagui Li, Chandra K. Nair, Mark J. Holmberg, David Cloutier, Karen 
Rovang, Tom Hee, Aryan N. Mooss, Syed M. Mohiuddin, The Cardiac Center of 
Creighton University, Omaha, NE
The purpose of this study are: 1) to investigate the incidence of cerebrovascular accident 
(CVA) among atrial ﬁbrillation (AF) patients who received warfarin anticoagulation before 
and after left atrial thrombus (LAT) detected by transesophageal echocardiography (TEE) 
compared to those who received warfarin anticoagulation only after TEE demonstrated 
LAT and those did not receive warfarin anticoagulation; and 2) to evaluate the prognosis 
of patients with persistent LAT despite warfarin anticoagulation.
Methods and Results: Of the 90 consecutive AF patients with LAT (male 48, female 42, 
age 71.5±10.1 years), 49 received warfarin more than 3 weeks before TEE and continued 
thereafter (Group I); 29 did not receive warfarin before TEE but received warfarin 
thereafter (Group II); and 12 did not receive warfarin through out the study because 
of contraindication (Group III). The incidence of CVA in Group I (14%, 7/49, odds ratio 
0.17, prior CVA 5, new CVA after TEE 2) was signiﬁcantly lower than Group II (45%, 
13/29, odds ratio 0.81, prior CVA 10, new CVA after TEE 3, p= 0.006) and III (42%, 5/12, 
odds ratio 0.71, prior CVA 3, new CVA after TEE 2, p= 0.047). Of the 50 patients who 
underwent repeat TEE prior to contemplated cardioversion (Group I 30 patients, Group 
II 18, and Group III 2), LAT resolved in 39 patients (78%) (Group I 22, Group II 16, and 
Group III 1) and persisted in 11 (22%) 8.1 ± 11.7 months after the ﬁrst TEE (Group I 8, 
Group II 2 and Group III 1). Of the 39 patients with resolved LAT, only 9 patients (23%) 
had CVA (CVA before TEE 7, after TEE 2). Whereas the 11 patients with persistent LAT, 
7 patients (64%) had CVA (CVA before TEE 2, after TEE 5). Thus, patients with persistent 
LAT had a signiﬁcantly higher incidence of CVA than those with resolved LAT (64 %, 7/11, 
odds ratio 1.75 versus 23%, 9/39, odds ratio 0.30, p=0.024).
Conclusions: The incidence of CVA among AF patients who received warfarin 
anticoagulation before and after LAT detected by TEE is signiﬁcantly lower than those 
warfarin anticoagulation only after LAT detection or no warfarin therapy at all. Although 
early and continued warfarin therapy reduces the risk of CVA in patients with LAT, 
persistence of LAT is associated with a high risk of CVA.
1017-3 Atrial septal Aneurysm Predicts Persistent Residual 
Shunt Following PFO Closure With CardioSEAL/
STARFlex Occluder Device
Michael E. Zubrow, Yaser Siraj, Francis J. Kiernan, Raymond McKay, Isaac E. Silverman, 
Sheryl Horowitz, Linda D. Gillam, Judy R. Mangion, Hartford Hospital, Hartford, CT
Background: Interventional closure of PFO using the CardioSEAL/STARFlex (CS) 
device has recently become a non-surgical option for pts with PFO, who have failed 
medical therapy, despite reported post procedure residual shunt rates of 21-52%. This 
study investigated the success of CS PFO device closure at preventing residual shunting 
in pts with initial CVA and/or TIA with either a PFO alone or with both PFO and atrial 
septal aneurysm (ASA).
Methods: 33 pts diagnosed with TIA or cryptogenic stroke, who also had PFO with right-to-
left shunting identiﬁed by transesophageal echocardiography (TEE) underwent percutaneous 
device closure of their PFO under TEE guidance. The CS device was implanted either directly 
or using the transseptal puncture technique. Pre-procedure TEE study also assessed the 
presence of an ASA (interatrial septal excursion of >10 mm into the right or left atrium). 
Follow-up TEE was performed 6 months post-procedure to look for residual shunting (bubbles 
in left atrium within 5 cardiac cycles after opaciﬁcation of the right atrium).
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Results: The CS device was successfully implanted in 32/33 pts (97%), 14 (42%) with 
ASA + PFO and 19 (58%) with PFO only. At initial placement, 9/14 (64.3%) pts with ASA 
+ PFO and 12/19 (63.2%) pts with PFO only had a shunt immediately after placement. 
2/33 pts were lost to follow-up (6%). At 6 months, 5 of 13 (38.5%) pts with ASA + PFO had 
residual shunting across the device during TEE compared with only 3 out of 18 (16.7%) 
pts who had a PFO alone. Age, gender, size of baseline shunt and method of device 
implantation (direct or transeptal puncture) were not statistically signiﬁcant factors in 
determining residual shunt (p>.05).
Conclusions: The presence of an ASA in association with PFO resulted in a higher 
rate of persistent residual shunt in our CVA pts receiving the CS occluder device, than in 
similar pts with PFO alone. This would suggest that other treatment options (medication, 
surgery) be employed in this higher risk pt population.
1017-4 Left Atrial Functional Reserve Can Predict the Long 
Term Prognosis of the Cardioverted Chronic Atrial 
Fibrillation?
Mi Young Park, Woong Jin Oh, Sung Hee Shin, Soon Jun Hong, Hui Nam Pak, Do Sun Lim, 
Young Hoon Kim, Wan Joo Shim, Korea University Anam Hospital, Seoul, South Korea
Background : The presence of atrial mechanical reserve after cardioversion(CV) of atrial 
ﬁbrillation(AF) was suggested to predict 1 month recurrence in our previous study. But the 
long term prognostic implication of atrial functional reserve is not known. 
Methods : 37 electrically cardioverted chronic AF patients were studied (M/F=28/
9,59±3yrs). LAAEV (left atrial appendage emptying velocity) and LAAFV (left atrial 
appendage ﬁlling velocity) were measured using transesophageal echocardiography 
before CV, immediately after CV and after isoproterenol infusion with increasing doses. 
Transthoracic echocardiography was done at baseline,1month and 3 to 6months after CV. 
Patients were divided into 2 groups (Group 1/2 = Sinus Rhythm/AF recurred= 22/15). 
Results: 13 of 37 patients showed AF recurrence at 1month . AF recurred in 2 more 
patients at 3 to 6 month . 87% of the recurrence occurred within 1 month of CV. Baseline 
clinical and echocardiographic ﬁndings were similar between two groups except that 
LAAEV was higher(Table) and left atrial dimension was smaller in group1 than in group2 
(43±2 vs 48±2mm; p<0.05). Immediately after CV, LAAEV and LAAFV decreased in both 
groups(Table). But the increase in LAAEV and LAAFV after isoproterenol infusion were 
greater in group1 than in group2(Table).
Conclusion: We suggest that the prominent increase in LAAEV and LAAFV by 
isoproterenol infusion immediately after CV of AF could be used as a long term predictor 
of SR maintenance as well as a short term predictor.
Transesophageal Echocardiography
LAAEV (cm/sec) LAAFV (cm/sec)
BASELINE POST CARDIOVERSION ISOPROTERENOL INFUSION BASELINE POST CARDIOVERSION ISOPROTERENOL INFUSION
GROUP 1 (N=22) 45±4* 17±3 63±6*#+ 50±4 27±4* 73±5*#+
GROUP 2 (N=15) 31±4 11±2 28±4# 40±4 14±2 42±5#
*,#,+; p<0.05, * Group 1 vs Group2 ,# After cardioversion vs After isoproterenol,
+ Baseline vs After isoproterenol
 
1017-5 Pulmonary Vein Size Greater Than 1.7cm Measured 
on Transesophageal Echocardiography Predicts 
Recurrence of Atrial Fibrillation After Cardioversion
Nicholas Skiadas, Donna R. Zwas, Barbara A. Berko, Alyson N. Owen, David H. Wiener, 
Behzad Pavri, Thomas Jefferson University Hospital, Philadelphia, PA
Background: Atrial ﬁbrillation can originate from the ostia of the pulmonary veins(PVs). 
PVs are signiﬁcantly larger in patients with AF than in patients with sinus rhythm (SR). 
We sought to determine whether pulmonary vein size can predict recurrence of atrial 
ﬁbrillation (AF) after DC cardioversion.
Methods: The transesophageal echocardiograms (TEEs) of 76 consecutive patients with 
atrial ﬁbrillation referred for TEE were reviewed and measurements were made of the 
ostial diameter of all 4 pulmonary veins. Left atrial size, ejection fraction, and the presence 
of valvular disease were recorded for each patient. Charts were reviewed to determine the 
maintenance of sinus rhythm.
Results: Of the 76 patients, the pulmonary veins could not be visualized in 8 patients. 
The mean pulmonary vein sizes in 68 patients were as follows: LUPV 1.50cm +/- .37cm, 
LLPV 1.53cm +/- .43, RUPV 1.56cm +/- .42, and RLPV 1.66cm +/- .52. The mean size of 
all veins was 1.55cm +/- .43. Vein size correlated with left atrial size (r=. 25 with p<.05) 
and mitral regurgitation (r=.34 with P<.01), but was not related to patient age, gender, LV 
systolic function, aortic regurgitation, or presence of spontaneous echo contrast (SEC). 
Of the 68 patients with measurable veins, 7 were never cardioverted due to atrial clot or 
dense SEC,and 4 underwent radiofrequency ablation. Of the remaining 57 patients, 9 
did not have follow up at our institution.. Follow up data was collected on the remaining 
48 patients for 120 days post CV. Of these patients, 32 (68.1%) remained in NSR and 
15(31.9%) reverted to atrial ﬁbrillation. Of patients with pulmonary vein size >1.7cm, 
53.8% developed recurrent AF, compared to 23.5% of patients with smaller pulmonary 
veins (P<0.05). Kaplan-Meier survival analysis showed that in the group with PV size 
>1.7, time to event was 64.7 days, whereas in the smaller vein group, time to event was 
96.8 days (p=0.054).
Conclusions: Pulmonary veins can be adequately visualized and ostial dimensions can 
be measured in the majority of patients undergoing TEE. Pulmonary vein size greater 
than 1.7cm predicts recurrence of AF.
1017-6 Incidence and Prognosis of Pacemaker Lead 
Associated Masses: A Study of 1569 Transesophageal 
Echocardiograms
Ronald Lo, Michael D’Anca, Todd Cohen, Todd Kerwin, Winthrop University Hospital, 
Mineola, NY
Background: Endovascular lead infection is an uncommon but serious problem. 
Transesophageal echocardiography (TEE) is a useful tool for identiﬁcation of pacemaker 
lead vegetations. Additionally, incidental echogenic masses are occasionally identiﬁed 
by TEE. The prognosis and optimal treatment of either suspected lead infection or an 
incidental mass is poorly understood. The purpose of this study was to examine the 
incidence and clinical course of pacemaker lead masses.
Methods: 1569 sequential TEE examinations performed from January 2002 to January 
2005 were reviewed. Retrospective chart analysis of patients with a pacing lead associated 
mass was performed to review the indication for TEE as well as clinical management. 
Telephone follow-up was also performed.
Results: During 125 TEE examinations, pacemaker leads were visualized in the right-
sided chambers. Fifteen studies demonstrated an echogenic mass associated with the 
lead. In nine of theses studies endocarditis was suspected, and the mass was felt to 
be a vegetation: six were treated with antibiotics alone, with one death attributed to a 
complication of endocarditis (autopsy proven massive pulmonary embolus), two patients 
were treated with lead extraction, both were alive at follow-up, one patient was lost to 
follow-up after the TEE. Six patients (5%) were found incidentally to have a mass on 
the pacing lead during TEE: three were treated with coumadin, two received no speciﬁc 
therapy, and one underwent surgical debridement of the lead during valve surgery. All 
of the patents in this group were alive at follow-up and no signiﬁcant clinical events 
attributable to the lead associated mass were observed.
Conclusions: TEE identiﬁed an echogenic mass on 12% of leads imaged, with 60% 
having suspected endocarditis. The mortality rate of lead vegetation was 11%. An 
incidental mass was noted on 5% of the leads, with no signiﬁcant associated morbidity 
or mortality observed.
1017-7 Effect of Pitavastatin Therapy on the Thoracic 
Aorta in Hypercholesterolemic Patients Evaluated 
With Integrated Backscatter and Wall Thickness by 
Transesophageal Echocardiography
Koji Ono, Ryuhei Tanaka, Noriaki Satou, Soutarou Suzuki, Takatomo Watanabe, 
Syunichirou Warita, Tai Kojima, Takeru Shiraki, Takeshi Hirose, Masahiko Kouda, Haruki 
Takahashi, Tomonori Segawa, Hitoshi Matuo, Sachirou Watanabe, Gifu Prefectural Gifu 
Hospital, Gifu City, Japan
Background: There is no known study of the effect of pitavastatin (P) therapy on the 
thoracic aorta. The purpose of this study was to evaluate the effect of P therapy on 
plaque morphology in the thoracic aorta by transesophageal echocardiography and 
clarify the impact of the therapy on normal lesion (NL) versus Plaque (PL) in patients 
with hyperlipidemia.
Methods: We investigated the effects of P on progression of NL and PL of the thoracic 
aorta in 18 patients (pts) with atrial ﬁbrillation (Af). The integrated backscatter (IB) 
values in the intima-media complex and wall thickness (Th) at the same site, in addition 
to high sensitivity CRP (hsCRP) were measured before and after statin therapy or diet 
for 7 months (P,n=8;diet, n=10). Moreover, IB values in NL were measured in 107 pts 
(age62.5±13.6years) with Af to estimate age-dependent changes. Corrected IB values 
(cIB) were determined by subtracting those of the tunica externa.
Results: cIB (y) of NL signiﬁcantly increased with age (x), (y=0.17x-30.9, r=0.87,p<0.000l). 
hsCRP was signiﬁcantly decreased from 2.3±1.5mg/L to 1.1±1.0mg/L by P therapy.
Conclusions: This study demonstrates that P therapy signiﬁcantly decreased IB 
values and Th in NL of the thoracic aorta and that the therapy increased IB values and 
signiﬁcantly decreased Th in PL. This suggests that P decreased the conversion of NL to 
atherosclerotic lesion and induced a structural stabilization and regression of PL in the 
thoracic aorta in association with a reduction of hsCRP.
1017-8 Beta-blockers, Chronotropic Incompetence, and 
Functional Capacity in Severe Congestive Heart Failure
David S. Hirsh, Alhakam Hudaihed, Timothy J. Vittorio, Michael E. Kasper, Paolo C. 
Colombo, Ulrich P. Jorde, New York University School of Medicine, New York City, NY
Background: The prevalence of chronotropic incompetence (CI) in CHF and its 
association with impaired exercise capacity and beta-blocker (BB) use have not been 
clearly deﬁned.
Methods: Symptom-limited cardiopulmonary exercise treadmill tests (CPET) of 
consecutive patients with CHF secondary to systolic dysfunction (EF <40%) were 
analysed. Subjects with RER < 1.0 were excluded. Subjects who failed to reach 80% of 
age-adjusted MPHR (220-age) were categorized as having CI.
Results: In 262 men and 86 women, mean age 51 yrs, CI was present in 44%. Prevalence 
of CI was not different (46% versus 39%; p=NS) in subjects chronically treated (n=241) or 
not treated (n=107) with BB. CI was more common in subjects with lower VO2 (CI in 70, 
48, and 22% of subjects with VO2 less than 14.0 (n=88), 14.0-19.9 (n=133), and greater 
than 19.9 (n=127) respectively; p < 0.01, Fig 1), however, beta-blocker use was less 
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common in subjects with lower VO2 (59, 68, and 78% BB use in subjects with VO2 less 
than 14.0, 14.0-19.9, and greater than 19.9 respectively; p < 0.01, Fig 2). The average 
peak heart in subjects with VO2 < 14.0 was 119 bpm or 71 % of MPHR. Peak VO2 and 
% MPHR (r=0.458, p=0.01) as well as peak VO2 and peak HR (r=0.519, p=0.01) were 
strongly correlated.
Conclusions: CI is highly prevalent in patients with severe CHF wether or not receiving BB 
and occurs in 70% of those with VO2 < 14.0. Furthermore, in severe CHF, CI is profound 
and the utility of electrophysiological CI modulation should be investigated. 
1017-9 Heart Rate Recovery is a Stronger Predictor of Mortality 
Than Chronotropic Index
Jonathan Myers, Swee Y. Tan, Marcus Sandri, Vikram Aleti, Joshua Abella, Deepika 
Jannpureddy, Vidyha S, Victor Froelicher, Palo Alto Veterans Affairs Health Care 
System, Palo Alto, CA, Stanford University Hospital, Palo Alto, CA
Background: Recent studies show that both heart rate recovery from exercise (HRR) 
and an inadequate heart rate response to exercise (chronotropic incompetence, or CRI) 
during exercise testing, predict mortality. A limitation of CRI is that many different and 
complex methods have been used to deﬁne it, whereas HRR is simple to measure. We 
aim to compare the power the relative prognostic power of these two measures.
Methods: Symptom-limited exercise treadmill tests were performed in 1,415 males at 
the Palo Alto Veterans Affairs Medical Center from 1997 to 2002. HRR (deﬁned as the 
reduction in heart rate from peak exercise to 2 minutes into recovery) and CRI (deﬁned 
as age-adjusted percentage of maximal heart rate achieved) were calculated, and 
proportional hazards analysis was performed with all-cause mortality as the endpoint.
Results: 110 deaths occurred over a mean follow-up period of 2.8±1.8 years. Both HRR 
and CRI were independently predictive of all cause mortality (hazard ratio for HRR and 
CRI were 0.86, 95% CI 0.82-0.91) and 0.86, 95% CI (0.76-0.98) respectively, p<0.01). 
However, when both were considered in a multivariate model, only HRR remained 
signiﬁcant, yielding a 20% reduction in mortality for each 5 beat decrease in HRR 
(p<0.0001), while CRI was not associated with mortality. Subjects whose HRR was 50 
beats at 2 minutes post-exercise.
Conclusion: HRR more powerfully predicts mortality than CRI during exercise testing.
1017-10 Can Exercise Induced Heart Rate Variability Spectral 
Slopes Provide Insights Into Autonomic Activity and 
Prognosis?
David M. Hadley, James V. Freeman, Frederick E. Dewey, Gregory Engel, Victor F. 
Froelicher, Cardiac Science, Bothell, WA, Stanford University Medical Center/VA Palo 
Alto Health Care System, Palo Alto, CA
Background - The heart rate (HR) increase seen during exercise is characterized by 
vagal withdrawal and increased sympathetic activity; the reverse occurs in recovery, 
thus lowering HR. This pattern provides an opportunity to evaluate current heart rate 
variability (HRV) spectral theories (i.e. low frequency components are sympathetic and 
high frequencies are vagally mediated).
Methods- Spectral analysis was performed on R-R interval data from 1,959 veterans 
(95% male, mean age 58 ± 12 years) undergoing exercise testing. Broadband log spectral 
slopes were computed across the band 0.04 to 1.0 Hz for six windows covering exercise 
and recovery and the resulting spectral slopes (HRVSS) were evaluated. Multivariate Cox 
survival analysis was performed using standard clinical and exercise test variables as 
well as HRVSS.
Results - For the entire population, the low frequency components of the spectra 
dominate at the start of exercise and during the later phase of recovery. Peak exercise 
is characterized by a reversal of spectral slope, with the high frequency components, 
traditionally thought to represent vagal modulation of HR, dominating. During a mean 
follow-up of 5 years, 176 (9%) subjects died and 55 (31%) of these deaths were due 
to cardiovascular (CV) causes. The spectral slopes for the CV patients show a strongly 
muted response to exercise. In the age adjusted multivariate model, only METs, abnormal 
ST depression and the spectral slope difference between peak exercise and mid-recovery 
(MR-PE) were independent and signiﬁcant predictors of CV mortality. MR-PE had a mean 
value of -0.74 ± .83 for CV deaths and -1.35 ±.82 for all others (P<0.001). MR-PE was 
second only to METs in predicting cardiovascular prognosis, with a hazard ratio of 3 for 
an increase of one standard deviation (95% CI 1.5-5.6, p=0.001).
Conclusions -The HRVSS difference between mid-recovery and peak exercise is an 
independent predictor of CV mortality in our study population but in a manner counter to 
current theories for the physiological genesis of the spectral components of HRV.
1017-11 Prognostic Signiﬁcance of Systolic Blood Pressure 
Increase in Patients Referred for Exercise Stress 
Testing
Manish Prakash, Neil Coplan, Charu Dhingra, Paramdeep Baweja, Georgia 
Panagopoulos, Lenox Hill Hospital, New York, NY
Background: Though related to age, the Systolic blood pressure (SBP) response to 
exercise test (ETT) is variable. This study evaluated whether the change in systolic BP 
(SBP) is a prognostic factor for CV mortality.
Methods: The study group included 6145 male veterans at 2 university hospitals who 
had been referred for ETT. SBP before, during and after the test was recorded manually. 
Patients were divided into two groups: Group A: Ex-induced increase in SBP ≤ 40 mm Hg 
(n=2959) and Group B: Ex-induced increase in SBP ≥ 40 mm Hg (n=3186). Patients were 
followed (mean follow up of 6.2 +/- 3.7 years), using CV mortality as the end-point.
Results: Patients in Group A were sig. older, had higher use of beta blockers (BB), history 
of MI, CHF and HTN (p<0.05), a sig. higher resting SBP [(137 vs130 mm Hg) (p<.001)], 
a sig. lower peak HR response to exercise [(128 vs 145) (p<0.001)] and METs achieved 
[(8.9 vs 9.4)(p<0.001)] than group B. There were 676 CV deaths over the follow-up 
period, with a sig. greater proportion of deaths in Group A [n=414(13.9%)] than Group B 
[n=262(8.2%)], (p< 0.0001). Cox proportional hazard regression (adjusting for age, HTN, 
BB use, history of MI, CHF, resting HR and BP, METs and ST abnormalities during ETT) 
showed that exercise induced increase in SBP ≤ 40 mm Hg was a sig. predictor of CV 
mortality (OR: 0.75, P=0.03, CI 0.59-0.99).
Conclusions: The change in SBP with ex testing is an independent prognostic factor in 
addition to METs and ST abnormalities for CV mortality over long-term follow-up.
1017-12 Impact of Age on the Prognostic Value of 
Cardiopulmonary Exercise Testing in Subjects with 
Heart Failure
Ross Arena, Jonathan Myers, Marco Guazzi, Virginia Commonwealth University, 
Richmond, VA
Background: Cardiopulmonary exercise testing (CPX) is frequently utilized in the heart 
failure (HF) population in part because of its prognostic value. The HF population is, 
however, far from homogeneous with respect to a number of factors, including the age at 
which cardiac dysfunction begins. The purpose of the present study was to examine the 
impact of age on the prognostic characteristics of peak oxygen consumption (VO2) and 
the minute ventilation/carbon dioxide production (VE/VCO2) slope.
Methods: Four hundred and four subjects with HF participated in the study. Two 
hundred and twenty-six subjects (42.5% ischemic/57.5% non-ischemic, 21.2% female) 
were < 60 years of age [mean = 47.8 (±9.8) years]. The remaining 178 subjects (68.5% 
ischemic/31.5% non-ischemic, 15.2% female) were ≥60 years of age [mean = 68.4 (±6.5) 
years]. All subjects underwent CPX and tracked for cardiac mortality.
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Results: There were 22 (9.7%) and 13 (7.3%) cardiac-related deaths in the year following 
CPX in the younger and older groups, respectively. Receiver operating characteristic (ROC) 
curve analysis revealed the peak VO2 prognostic classiﬁcation scheme was signiﬁcant 
for both the younger (ROC area: 0.76, p<0.001) and older (ROC area: 0.74, p=0.004) 
groups. The optimal peak VO2 prognostic threshold was 13.4 mlO2•kg
-1•min-1 (sensitivity: 
74%, speciﬁcity: 68%) and 12.0 mlO2•kg
-1•min-1 (sensitivity: 78%, speciﬁcity: 69%) for 
the younger and older groups, respectively. The VE/VCO2 slope prognostic classiﬁcation 
scheme was likewise signiﬁcant for both the younger (ROC area: 0.88, p<0.001) and older 
(ROC area: 0.81, p=0.004) groups. The optimal VE/VCO2 slope prognostic threshold was 
39.2 (sensitivity: 84%, speciﬁcity: 68%) and 39.0 (sensitivity: 79%, speciﬁcity: 69%) for the 
younger and older groups, respectively. 
Conclusion: The prognostic characteristics of the VE/VCO2 slope were strikingly similar 
between age-dependent HF groups. Conversely, the optimal prognostic threshold value 
for peak VO2 was lower in the older HF group. Potential subtle differences in the prognostic 
characteristics of peak VO2 should be considered when performing CPX in patients with 
HF who are considerably different in age.
1017-13 Exercise Testing Is Feasible, Efﬁcacious and Cost-
Effective in the Prediction of Cardiovascular Events in 
the Very Elderly as Compared With Dipyridamole Tc-
99m Sestamibi Spect
Luciano Vacanti, Andrei Sposito, Heart Institute - InCor-DF, Brasilia, Brazil
Background: To deﬁne the prognostic value and cost-effectiveness (CE) of treadmill 
test (TT) using the Duke treadmill score (DTS) as compared with Dipyridamole Tc-99m 
Sestamibi (SPECT) in patients ≥75 years.
Methods: We studied 66 individuals (40% men) with a mean age of 81± 5 years. Among 
them, 65% had comorbidities, 28% presented with atypical chest pain and 12% with 
typical angina. The TT protocol was a ramped modiﬁcation of the Bruce protocol. Ischemia 
was diagnosed using current guidelines. Death, acute coronary syndromes and coronary 
revascularization were considered major cardiovascular events (MACE). We deﬁned 
SPECT and TT CE ratio as cost per event detected by abnormal SPECT and as cost per 
event detected by intermediate and high DTS, respectively. The variables with a p value< 
0.05 were considered statistically signiﬁcant.
Results: The percent maximal predicted heart rate achieved was 95±9%. The calculated 
METs and the heart rate systolic blood pressure product at peak exercise was respectively: 
7±2 and 24946± 4576 (bpm x mm Hg). Ischemic changes occured in 14 (21%) subjects 
during TT and in 10 (15%) during SPECT and the correlation concordance was 0,63 (p< 
0.01). After the 685± 118 days of follow-up 6 deaths, 1 CABG and 2 episodes of unstable 
angina occurred. Univariate variables associated with MACE included: age (83±6 vs 80±4 
years; p=0.048), male gender (78% vs 33%; p=0.02), ST depression (1±1 vs 0.25±0.6 
mm; p= 0.01), intermediate and high DTS (44% vs 2%; p=0.001) and abnormal SPECT 
(44% vs 10%, p= 0.02). After adjustment for confounding variables high or intermediate 
DTS risk and age were the only variables identiﬁed as an independent predictor of MACE 
(HR 8.5, 95% CI 2-35.6, p=0.003 and HR 1.2, 95% CI 1.0-1.4, p=0.03, respectively). The 
CE ratio of applying SPECT in order to predict one event case was $34,440 for low risk, 
$14,280 for intermediate risk and $2,240 for high risk subjects. The CE ratio of applying 
TT for the same purpose was $7,175, $2,975 and $467, respectively.
Conclusion: TT and SPECT are comparable for assessing overall myocardial ischemia 
in the very elderly. The high and intermediate DTS was superior to predict MACE when 
compared to SPECT and TT has a lower resource requirement.
1017-14 A Controlled Exercise Training Trial in Patients With 
Diastolic Dysfunction
Neil A. Smart, Brian Haluska, Carrie Ritchie, Thomas H. Marwick, University of 
Queensland, Brisbane, Australia
Background: Exercise training (ExT) improves functional capacity in systolic heart 
failure, but the role of ExT in diastolic dysfunction patients (DD) is unclear.
Methods:Twenty four DD patients were randomized to ExT or normal treatment. ExT was 
completed in 15 patients (8 men, 63±4 years, LVEF 55±9%) 9 DD patients undertook 
usual treatment (7 men, 58±8 years, LVEF 57±7%). Peak VO2, quality of life QOL; 
Minnesota Living with Heart Failure [MLWHF] and Hare-Davis [HD] questionnaires) and 
echo measures (EF, systolic [Sm] and diastolic tissue velocity [Em] and ﬁlling pressure 
[E/E’]) were performed at baseline and 16 weeks ExT.
Results:Both groups showed similar baseline VO2 (13.2±5.8 vs 16.4±4.2 mls/kg/min, 
p=0.16), Sm (5.2±1.2 vs 6.0±0.9 cm/s, p=0.10) and E/E’ (21.6±12 vs 11.2±10, p=0.12) 
but different Em (3.7±3.8 cm/s vs 6.6±1.6, p=0.04). Baseline MLWHF and HD scores 
were similar in both groups. After ExT, the increment in peak VO2 was signiﬁcantly greater 
in ExT (27%) versus control group (3%, p=0.02). Increment in peak VO2 was predicted by 
baseline E and A wave velocity (r =0.87, p<0.001), but not by changes in echo parameters. 
The only echo parameter which responded to training was contractile reserve (p=0.02) 
versus usual treatment group. At 12 weeks, there was a signiﬁcant improvement in the 
total (p=0.01) and emotional (p=0.006) dimensions of MLWHF and HD (p=0.05) scores .
Conclusions: In patients with exercise limitation attributed to DD, there is a signiﬁcant 
improvement in peak VO2 and QOL with ExT, in addition to usual medical therapy. This 
improvement appears unrelated to changes in diastolic function.
1017-15 Oxygen Uptake Efﬁciency Slope and Survival in 
Patients With Systolic Heart Failure
Jonathan K. Ehrman, Clinton A. Brawner, Barbara Czerska, W. Douglas Weaver, Gordon 
Jacobsen, Steven J. Keteyian, Henry Ford Health System, Detroit, MI
Background:Peak VO2 and VE/VCO2 slope are related to survival in heart failure (HF) 
. Maximal oxygen uptake efﬁciency slope (OUES) is also related to survival in HF. The 
purpose of this investigation was to determine if OUES, calculated using four different 
methods (peak, and submaximal data), is related to survival in HF.
Methods: We identiﬁed 338 patients from our prospective database with documented HF 
(EF=22+8%) who were referred for peak VO2 assessment (peak VO2=15.9+5 mL
.kg-1.min-
1) between Nov. 1996 and Oct. 2002. The OUES was calculated using 1) all exercise data 
(OUES Peak); 2) data up to an R value remaining above 1.0 (OUES R<1); 3) data up to 4 
METs (OUES4); and 4) data up to 2 METs (OUES2). Survival was determined through 1/1/04. 
Cox regression with Wald chi-square to determine the relationship of OUES to survival.
Results: There were 83 deaths and 30 transplants during follow up (mean = 26 months). 
Results are shown in the table. All methods of OUES determination were related to 
survival. 
Variable WaldChi-Square P-value
OUES Peak 28.0037 <0.0001
OUES R<1 20.6820 <0.0001
OUES4 12.4906 0.0004
OUES2 12.0290 0.0005
Conclusions: Peak OUES is related to survival in patients with HF. Additionally, several 
submaximal OUES values also are related to survival. Importantly, these submaximal 
methods do not require peak exercise effort which is required for peak VO2 and VE/
VCO2 slope determination. Thus, submaximal OUES provides promise as a method for 
prognostic assessment in patients with heart failure who do not, or cannot, achieve a 
physiological maximum on a graded exercise test.
1017-16 Relationship of Cardiac Hemodynamics and Ventilatory 
Inefﬁciency, and Their Mortality Prediction in Patients 
With Heart Failure
Robert L. Bard, John M. Nicklas, Brenda W. Gillespie, University of Michigan, Ann Arbor, MI
Background: Ventilatory inefﬁciency, (VE/VCO2 slope) during cardiopulmonary exercise 
testing (CPX), is a strong and independent predictor of mortality in heart failure. Since it is 
unknown if ventilatory inefﬁciency reﬂects underlying cardiac hemodynamic abnormalities, 
the purpose of this study was to determine if there is a relationship between VE/VCO2 
slope and data obtained from clinical right heart catheterizations (RHC). 
Methods & Results: Heart failure patients (n=92, 70% males, age 52 ± 10 years) 
underwent RHC after CPX testing and had follow-up for at least 5 years from the testing 
date. Mean follow-up was 3.8±1.9 years and there were 28 events (30%, 27 deaths and 1 
emergent cardiac transplant). VE/VCO2 slope (36.5±8.4) and peak VO2 ( 16.7±4.8 ml
.kg-
1.min-1) were signiﬁcant mortality predictors in a multivariable Cox model that included 
SBP(113±17 mm Hg), EF(19±9%), sex, and HR(80±15 beats.min-1). No hemodynmamic 
variable predicted mortality in the multivariable model. Pulmonary capillary wedge 
pressure (19±5mm Hg, p=0.977) and right atrial pressure (7.8±4.0 mm Hg, p=0.795) 
did not signiﬁcantly predict mortality by univariate Cox regression but cardiac output 
(5.3±2.0 L·min-1, p<0.001), and cardiac index (2.6±1.0 L·m-1·m-2, p<0.001) did. There was 
no correlation between VE/VCO2 slope and the RHC hemodynamic data(ﬁg).
Conclusions:The superior predictive ability of VE/VCO2 slope was not explained by data 
obtained from RHC.
1017-17 A Biphasic Improvement Following Cardiac 
Resynchronisation Therapy
Ashish Y. Patwala, Paul Woods, Diane Barker, Khaled Albuoaini, David F. Goldspink, Lip-
Bun Tan, David J. Wright, The Cardiothoracic Centre, Liverpool, United Kingdom
Background: Cardiac Resynchronisation therapy (CRT) is recognised as a treatment 
for patients with heart failure and electromechanical dyssynchroncy. The studies to date 
have shown improvements in functional class and peak VO2. Our study was designed to 
investigate the physiological changes underpinning these improvements.
Methods: 41 patients (mean age 64 [38-80]) were assessed pre, 2 weeks. 6 weeks, 3 
and 6 months post CRT. At each visit the subjects performed maximal cardiopulmonary 
exercise testing. Peak VO2, peak and resting cardiac output (CO) via CO2 re-breathing, 
Cardiac Power Output (CPO) and Cardiac Reserve (CR) were measured. Peak Skeletal 
muscle torque was measured using a Biodex isokinetic dynamometer. A repeated 
measures ANOVA was used to look for differences between tests.
Results: 2 weeks Post CRT there was a signiﬁcant improvement in exercise duration, 
NYHA class and CPOPeak. CR and Peak VO2 were improved at 6 weeks. At 6 months post 
CRT a further signiﬁcant improvement had occurred compared to 6 weeks post (see 
table, results shown as mean (SE)).
Conclusion: Post CRT a biphasic improvement is seen. There is an initial improvement 
due to improved CPOPeak and Peak VO2. A second improvement occurs between 6 weeks 
and 6 months, which coincide with an improvement in Peak Skeletal muscle torque 
during extension. This improvement, which can be explained by the chronic muscular 
deconditioning seen in heart failure, may explain the secondary improvement in functional 
capacity seen in this study. 
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Pre CRT 2 weeks Post
6 weeks 
Post
3 months 
Post
6 months 
Post
NYHA 2.9 (0.1) 2.4 (0.1)* 2.2 (0.1)* 1.8 (0.1)*† 1.7 (0.1)* †
Exercise Duration 
(sec) 381 (32) 461 (34)* 522 (38)* 555 (39)* 612 (38)* †
Peak VO2 (mls/kg/
min)
15.88 
(0.62) 17.06 (0.60)
17.26 
(0.62)*
18.24 
(0.66)* †
18.96 
(0.74)* †
Peak CPO (W) 2.38 (0.12) 2.60 (0.14)* 2.85 (0.15)* 3.08 (0.14)* 3.32 (0.16)* †
CR (W) 1.75 (0.11) 1.94 (0.12) 2.20 (0.13)* 2.43 (0.12)* † 2.63 (0.15)* †
Right extension 
(N-M)
128.8 
(6.6) 132.0 (7.7) 132.5 (7.3) 134.4 (7.7) 138.2 (7.7)*
Left extension 
(N-M)
121.0 
(6.7) 122.6 (7.8) 128.1 (7.4) 128.7 (7.1) 133.3 (6.9)*
Right Flexion (N-M) 71.7 (4.4) 74.2 (4.4) 71.1 (4.0) 72.6 (4.0) 73.9 (4.0)
Left Flexion (N-M) 67.3 (3.7) 69.2 (3.2) 72.2 (3.6) 71.4 (3.5) 73.2 (3.7)
* p<0.05 compared to baseline †p<0.05 compared to 6weeks
 
1017-18 Exercise Training in Addition to Cardiac 
Resynchronisation Therapy to Maximise Patient Beneﬁt
Ashish Y. Patwala, Paul Woods, Diane Barker, Simon G. Williams, David F. Goldspink, 
Lip-Bun Tan, David J. Wright, Cardiothoracic Centre, Liverpool, United Kingdom
Background: Cardiac Resynchronisation Therapy (CRT) is a recognised treatment for 
suitable patients with heart failure. The effect of exercise training in addition to CRT has 
not been investigated.
Method: 20 patients referred for CRT were recruited. Patients were randomised to either 
a control or an exercise group. Patients were tested pre, and 3 and 6 months post CRT. 
At each visit the subjects performed maximal cardiopulmonary exercise testing. Peak 
lower limb skeletal muscle torque was measured using a Biodex isokinetic dynamometer. 
Between the 3 and 6 month test the exercise group underwent supervised exercise 
training 3 times a week, performing 20 min of walking and 10min of cycling at 80 % 
maximal heart rate. Paired t-tests were used to look for statistical signiﬁcance.
Results: At baseline there was no signiﬁcant difference in any measure between the 
control and exercise group. At 3 months post both groups showed increases in NYHA class, 
Exercise Duration, Peak VO2, CPOPeak and CR. Skeletal muscle measure were unchanged. 
After exercise training there was a further increase in NYHA class, Exercise Duration, Peak 
VO2, CPOPeak, CR and peak lower limb torque during extension. In the control group no 
signiﬁcant changes occurred in any measure (see table, results shown as mean (SE)).
Conclusion: Exercise training after successful CRT leads to a further improvement in 
haemodynamic measures and skeletal muscle strength. We feel exercise rehabilitation 
should be offered to all patients following CRT 
Exercise 
Group Pre 
CRT
Exercise Group 
3 months Post 
CRT
Exercise Group 
6 months Post 
CRT
Control 
Group Pre 
CRT
Control Group 
3 months Post 
CRT
Control Group 
6 months Post 
CRT
Exercise Duration 
(secs) 445 (63) 638 (88) * 827 (38) † 483 (55) 678 (55) * 694 (52)
NYHA class 2.9 (0.1) 1.6 (0.2) * 1.2 (0.1) † 2.8 (0.1) 1.7 (0.2) * 1.6 (0.2)
Peak VO2 (mls/
kg/min) 17.42 (1.16) 20.09 (0.92) * 22.8 (0.99) †
17.17 
(1.62) 20.03 (1.52) * 20.66 (1.52)
Peak Cardiac 
Power Output 
(CPO) (W)
2.54 (0.27) 3.24 (0.18) * 3.92 (0.32) † 2.44 (0.31) 3.15 (0.80) * 3.45 (0.33)
Cardiac Reserve 
(W) 1.82 (0.22) 2.54 (0.16) * 3.17 (0.29) † 1.84 (0.26) 2.51 (0.24) * 2.80 (0.32)
Right extension 
(N-M) 127.7 (14.7) 129.9 (15.3) 139.9 (15.4) † 138.6 (9.3) 141.2 (10.3) 143.5 (11.5)
Left extension 
(N-M) 123.1 (12.6) 128.3 (13.9) 139.7 (11.5) † 119.7 (11.9) 129.4 (10.8) 136.6 (10.6)
Right Flexion 
(N-M) 62.7 (4.9) 65.6 (6.1) 70.6 (8.4) 74.8 (7.8) 78.2 (6.0) 73.7 (6.5)
Left Flexion (N-M) 62.1 (4.2) 66.6 (6.1) 71.3 (7.3) 72.7 (9.5) 71.8 (6.9) 74.5 (7.8)
* p<0.05 for 3months post vs baseline †p<0.05 for 6months post vs 3months post
 
1017-29 Ventilation Efﬁciency for Monitoring CHF Therapy: A 
Need for Method Standardization
Nampalli Vijay, Dean MacCarter, Richard Jantz, Melinda Washam, David Cullinane, 
Aurora Denver Cardiology Associates, Denver, CO
Background: Ventilation efﬁciency (VE eff), the linear relation between ventilation and 
CO2 output has been shown to provide the most powerful, independent predictor of 
CHF survival. Discrepancy exists as to whether sub-max (SM) vs. max exercise is more 
appropriate for clinical application of VE eff. It is hypothesized that VE eff standardization is 
of clinical importance to assess CHF patient risk status and response to therapy.
Methods: Ninety two subjects, 53 males/39 females of mean age 64±17 yrs, were 
exercised using CPX treadmill testing. Data was analyzed retrospectively as three sub-
groups: normal, heart disease/pacemaker (HD/PM) and CHF. A CRAA system (St. Paul, 
MN) was used for CPX measurements and VE eff linear regression slope calculations. The 
VE eff slopes were analyzed with partitioning of 3 exercise phases: (A) rest to peak exercise 
or R-PK (B) rest to the respiratory compensation point (R-RCP) and (C) RCP- PK.
Results: p< .0001†; p<.001** p<.01 *; p<.05 +All subgroups showed signiﬁcant increases 
(range 32.7 to 35.7 %) in the VE eff slope during (C), as compared to (B) phases of 
exercise, CHF pts. having the greatest increase. The VE eff slope throughout phase A 
yielded signiﬁcant increases, as compared to phase B, ranging from 12 to 13.7 %.
Conclusion: VE eff should be standardized using SM exercise. SM testing permits easier, 
more tolerable testing representative of daily activity. SM levels of VE eff may provide more 
appropriate and accurate risk stratiﬁcation for monitoring of CHF therapy.
VENTILATION EFFICIENCY DATA
Subject Type
(subgroup)
VE eff slope max
( R-PK) Phase A
VE eff SM slope (R- RCP) 
Phase B 
VE eff slope
( RCP-PK) Phase C
Normal n=17 34.9 ± 4.6 30.9 ± 5.0 + (to A) 41.0 ± 9.3 ** (to B)
HD/PM n=41 39.7 ± 7.0 36.2 ± 6.8 + (to A) 48.6 ±12.1† (to B)
CHF n= 34 49.0 ± 9.0 43.1 ± 7.2*( to A) † (to C) 58.5 ±16.5* (to B)
1017-30 Relationship Between Cardiopulmonary Exercise 
Testing and Pulmonary Pressures in Hypertrophic 
Cardiomyopathy
Ross Arena, David S. Owens, Kevin Smith, Saidi A. Mohiddin, Dorothea McAreavey, 
Karen L. Ulisney, Lameh Fananapazir, Jonathan F. Plehn, NIH/NHLBI Cardiovascular 
Branch, Bethesda, MD, Virginia Commonwealth University, Richmond, VA
Introduction: Cardiopulmonary exercise testing (CPX) reﬂects resting hemodynamics 
in patients with dilated cardiomyopathy and primary pulmonary hypertension. The 
relationship has not, however, been reported in patients with hypertrophic cardiomyopathy 
(HCM) and intact systolic function.
Methods: We reviewed CPX and right heart catheterizations performed during a single 
admission to the NIH Clinical Center in a series of 87 subjects (54 male/33 female, 
mean age = 39 ±10 years, NYHA I-III mean = 1.7) with non-obstructive HCM, normal 
left ventricular ejection fraction and absence of valvular heart disease. Peak oxygen 
consumption (VO2) in ml·kg
-1·min-1, minute ventilation (VE)/carbon dioxide (VCO2) and 
end-tidal carbon dioxide (PETCO2) in mmHg were measured by CPX and compared to 
systolic pulmonary artery pressure (PAP) and mean pulmonary capillary wedge pressure 
(PCWP) at rest. The mean time between CPX and right heart catheterization was 3.4 
days (± 8.9). To account for multiple testing, a signiﬁcance level of <0.01 was used.
Results: Resting PCWP correlated with PAP (r = 0.80, p<0.001). Systolic PAP correlated 
(p<0.01) with peak VO2 (r = -0.35), peak VE/VCO2 (r = 0.46) and peak PETCO2 (r = -
0.41). Mean PCWP correlated (p<0.01) with peak VO2 (r = -0.33), peak VE/VCO2 (r = 
0.38) and peak PETCO2 (r = -0.29). PCWP >12 mmHg, PAP >30 mmHg and >40 mmHg 
were detected in 38%, 33% and 10% of the subjects, respectively. By receiver operating 
characteristic curve analysis, VE/VCO2 at peak exercise was the most discriminatory value 
for PCWP (area = 0.70, p<0.01), PAP >30 mmHg (area = 0.81, p<0.001) and PAP >40 
mmHg (area = 0.86, p=0.001). A VE/VCO2 threshold of 35.5 effectively identiﬁed PCWP 
>12 mmHg (sensitivity/speciﬁcity = 80%/51%), PAP >30 mmHg (sensitivity/speciﬁcity = 
85%/65%) and PAP >40 mmHg (sensitivity/speciﬁcity = 76%/100%).
Conclusions: CPX correlates with invasively-determined resting hemodynamics in 
patients with non-obstructive HCM with a VE/VCO2 of 35.5 at peak exercise effectively 
discriminating between normal and elevated PAP and, to a lesser extent, PCWP. 
Assessment of VE/VCO2 at peak exercise may be useful in the routine evaluation of 
patients with non-obstructive HCM.
1017-31 Exercise Capacity but Not BMI Is Associated With 
Mortality in Patients Referred for Exercise Myocardial 
Perfusion Imaging
Nils P. Johnson, Edwin Wu, Thomas A. Holly, Northwestern University Feinberg School 
of Medicine, Chicago, IL
Background: While the inverse correlation between exercise capacity and mortality 
is well established, the relationship between body mass index (BMI) and mortality is 
less clear. We examined the inﬂuence of BMI and exercise capacity on mortality in a 
retrospective analysis of patients referred for exercise myocardial perfusion imaging (MPI) 
in our nuclear cardiology laboratory.
Methods: 3,025 patients underwent exercise SPECT MPI from 1995 to 1999. BMI, Bruce 
protocol exercise time, presence of known CAD, average number of CAD risk factors 
(diabetes mellitus, hypertension, dyslipidemia, family history, smoking), age, sex, and 
summed stress score (SSS, a measure of the extent and severity of perfusion defects 
from a 20 segment model of the left ventricle) were recorded. Mortality outcomes were 
obtained from the Social Security Administration Death Master File.
Results: There were 262 deaths (8.7%) over an average of 7.5 years of follow-up. 
Mortality decreased with increasing BMI and increasing exercise time. However, higher 
BMI patients were younger, more likely female, and had less known CAD. The following 
variables were signiﬁcantly associated with mortality (p<0.05) in a Cox proportional 
hazards model: exercise time (inverse), age, male sex, and known CAD (all direct).
Conclusion: The effect of exercise capacity on mortality is more important than BMI in 
our population. BMI was inversely related to mortality but was not statistically signiﬁcant 
after other variables were taken into account. 
Time
(min) N Dead (%) BMI (kg/m
2) Age (yr) Male (%) CAD (%) SSS
<6 395 22.5 29.6 64.4 40.5 23.3 5.2
6-9 884 9.8 29.6 60.3 49.9 25.9 4.6
9-12 1033 6.4 27.9 56.3 68.1 31.8 4.2
12-15 573 3.3 26.5 52.7 83.6 33.2 3.7
>15 140 0.7 25.9 50.2 96.4 23.6 2.1
BMI (kg/m2) N Dead (%) Time(min) Age (yr) Male (%) CAD (%) SSS
<25 877 10.7 9.7 59.8 56.2 29.4 4.2
25-30 1234 8.8 9.7 58.3 73.0 32.7 4.7
30-35 576 7.1 8.6 55.6 61.3 25.7 4.2
35-40 219 5.5 7.8 53.2 51.6 21.0 3.1
>40 119 5.9 7.1 50.7 48.7 14.3 2.4
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1017-32 Right Ventricular Injury and Dysfunction During 
Endurance Sports
Tomas G. Neilan, Thanh Thao Ton-Nu, Davinder S. Jassal, Jane E. Marshall, David Lawlor, 
Elizabeth Lee-Lewandrowski, Kent B. Lewandrowski, Danita M. Yoerger, Michael H. Picard, 
James L. Januzzi, Malissa J. Wood, Massachusetts General Hospital, Boston, MA
BACKGROUND Convincing associations between cardiac dysfunction and biochemical 
evidence of injury after endurance sports are lacking. We have previously suggested an 
association between right ventricular (RV) dysfunction and increased serum troponin 
after participation in endurance sports among younger athletes. We aimed to establish 
whether there was a similar association among an older cohort of participants.
METHODS 25 senior non-competitive marathon participants were screened with 
echocardiography and serum troponin T (cTnT) pre and post the 2005 Boston Marathon. 
Echocardiography included conventional measures as well as tissue Doppler (TD) derived 
peak endocardial systolic velocities (VENDO), strain (ε) and strain rate (SR) imaging.
RESULTS Our cohort had an average age of 50±6 years, a corrected LV mass of 109±9 
g/m2 and a ﬁnish time of 4 hr 14 ± 24 mins. Compared to pre-race screening, 60% of 
participants had a signiﬁcant rise in cTnT. On imaging there were signiﬁcant decreases 
in RV VENDO and ε without a concomitant increase in RV area or dimensions. RV systolic 
pressure increased. Serum cTnT increases correlated with the reduction in RV VENDO (r 
= 0.7, p < 0.001; r = 0.7, p < 0.001; base and mid) and RV ε (r = 0.7, p < 0.001; r = 0.9, p 
< 0.001; base and mid).
CONCLUSIONS Marathon running is associated with biochemical evidence of 
myocardial damage and correlative echocardiographic signs of subtle RV dysfunction. 
This relationship suggests the possibility of right heart stress during endurance sports.
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